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A confcrence on kechanical Translation was held at the
i, I. T, Faculty Club, 014 Lever Bullding, 15 Hemoriél Drive;
Cambridge, Massachusctts, The confercnce began at 9:45 a.m.;
June 17, 1952, Dr, Ychoshua Bar-Hillcl, Rescarch Associate
of' the iescarch Laboratory of Electronics for M. I, T. was
the chairman of the neeting,

MR, BAR-HILIEL: Gentlemen, on beshalf of the
Cormiittee for Conferences on Mechanical Translation, I wele
come you hcre now offieially., I hope that not only will this
confercnce teach us a few things for futurce research, but
also that you will enjoy the stay here. Due to the geneor-
osity of the organization committce and Mr, Sayers, we have,
I think,.ideal conditions for our mectings, If we ars all
agpced, we can get started on the discussions..

I »personally would likc to know whcther it is worthwhile
to start thinking at this stage on the Translator Machinc of
the learning-tyne which will be able to learn from its own
sxncrience, or whether we should have to wait until the ereat
problesis of the learning-type nachine will bc somewhat more
agvanced., I do not know very much about it but I exmectcd
to learn something more about it here, HMay I ask one or two
of you to volunteer to tell us somecthing about the machine,

I think Mr. Booth might be able to tell us something in



this line, If not, we will have to skip it, but it will be
a pity. I think it is important to know whether we should
let it go for now or not,

| 1R, WIESILR: I have been learning the feed-back
machinq, but I think iieynolds or Booth could give you an
inteliigent discussion on that subject., I an not capable
of doing it.

13, Ba-HILIL: 1 understand that you have dealt
~with this subjsct,

¥, BOOPH: I am prepared to discuss it ~with any.-
body that is prepared to do so,

Mk, BAR-EILLEL: Well, let us go into it in a
lesser form to begin with,

Mit. OSWALD: It would he & great advaintage to do
so on a smaller scale,

MR, BAR-HILL¥L: How about you, Reynolds? (an you
add anrthing to the subject?

MR, IOOLDS: e have not as vet gone into much
studving on the learning-machine exce»t from the theoretical
asnect, In reneral, they are not accentable from our voint
of view., I seriousgly thousht that they would be applicable
to the »roblem of mechaniéal translation,

MR, WLIESNiZIR: Just consider the machineland its
properties, and thé advantages we see in them, If we are

going to bulld one, it might be worthwhile,



like to bring up. There seens to be a niisconception as to
wiat a Jearning-machine is, I am not an authority mysel?,
but theie are two particular devices that we know of that
are classified as teaching-machines, In both cases, the
machine is not learning anything, but operating upon the
rcflexes that are built into the machine., They are like the
human reflexes and that is the end of the mechanical mind in H
the machine,

MR, WIESNER: Some people have said that the tele-
vhone switching system will select routes to a given polnt
when one circuit is busy or not avallable, This svstem can
reiiember which svstem is available or busy and therefore is
changing the procedure of the learning-machine, Now, if you
want {0 call this a learming-machine,..

MR, BAR BILLUL: I had in mind something else. We
shall see letters that the existing nachine will translate;
We can also translate slanle sentences. That is vhat T had
in mind. |

MR, WIESNER: Even in that sense, the televhone
system operates in that regard. The principle is there,
| MR, REYNOIDS: This is petting to he a telephonew
learning program, rather than a learning-machine'conference.

MR, WIESNER: 1 think that any machine that would
modify the goals we want to reach are the things that I



would characterize, However, let'!s let it ~o.
MR. BAR=-HILLIL: It seems that it will be worth-

while to discuss the problem, but we will have to do 1t at a
later time. We all know that there are huge number of
potential wmroblems that exist, Many of us have private probv-
lems but it will be good to go into all of them at lsast in
theory. iven if one should be. superior in some respects
under existing conditions, we should remeuber that these con-
ditions airht well chanse and cause a reversal in the estim-
ates of which plansg are superior to translate a message., A
nlan which is considered sumerior to another may not be at
all annlicable excent under bad conditions, VWith that atfi-
tude in mind, our fights over our areferred pets nirht have
to be put into better surroundings, |

I think that--in sgpite of the utter informelity of our
disucssions, where the only restriction is oir our time limit
for todav~-it might be well to have a leader for each one of
the discussions., I think it might be well,

MR. #(EIFLER: May I make the suggestion that after
the papers have been read that we attemrt to linit all commene
tary to a maxisaum of five minutesg. It will give ug a chance
to.go all arouind the table for remarks.,

IR, BAR-HILLLL: Yo, I don't think we will have to

do that at this session., Ifr there are no other gquestions or

recuests, I think we should ret started on our papers,



At this point, Mr, Drwin Reifler read his prepared
statement of facts pertaining to mechanical translation,
The following remarks are in relation to lir. Reiflert's
statements, ‘

MR.IREYNOLDS: Did you say that it is necessary to
pre~-determine a message or do you mean that it is.necessary
tlo just get the meaning. '

MR, RBEIFPLELR: I said it was the ideal possibility
wheréby the pre-~editor would know whether or not it is a
question that would reach both the human and the machine,

MR, WIDSKLit: I don't see what you have accomplish~
ed, or just what your idsa is, _

IR, RIYIPIER: The noment the pre-editor indiocates
all the logical ueaning from the source, he makes a semantic
solution to the tests, There is no problem there,

MR. DOSTERT: He chooses the vertinent meaning, hut
he does not glve them all, He gives them in some cases.

. MR, REIFLER: He removes all immurities in the mat-
ter of the code language. Anyway, he does not need to know
the target language., He tan have a dictionary and enter in
his native language telling him that in this case there are
some problems asg far as the target language is concerned,

MR, WIESHLR: It is a question of who your customer
is; whether it isg the creator or the consuner. It would be

very easy to make a ilechanical dictionary in which a nan



could simply call up any word and be giwven in the language
which he 1is working the possible semantic ambiguities in the
language, and also the symbols to indicate which one he has
gselected, Now there are stilled levels of residual ambigu-
ities,

MR, BOOTH: It depends on the size of the diction-
ary to correlate to the posgsible ambiguities,

MR, WIESIER: It presents you with the problem of
who is doing the-pre-éditing, and the proof-editor who knows
how to work with this thing., I think it will beat looking
it up in the dictionary. I think & man could easily call up
the particular word in question. Now; the question I would
bring up is in coming back from the target language and more~
or-less indicate the choices; or must you have more of the
context in the target language before you can dissolve the
ambiguities? Can a man having the meaning on the select list
accomplish this?

MR, REIFLLR: Yes, you don't need to know the context
at all, A German word could mean “this" or "that", but it |
would all come back the same. Iow, what do you have in
x#iad? You Pnow; lir. Bar-Hillel gave a report on sone of the
peculiarities of the target language, Iu this case, the
German cditor could very well say that I mean “this” or
“that™ or he would know what is meant,

MR, BAR-HILLZL: It is interesting that you need



not get the complete Tormal definition of the word. All you
need to know is whether it is animal, water, or matter,
These three solutions would tell him whether he chooses one
category or another.,

MR; WIES:T8ii: We could take these words, and tuse
the words with four nuabers in the dictionary., Now, these
dictionaries would be extremely relative to the conmuting
factors and very sinnle to nake. In fact, I wonder why we
have not done it befores,.-

IR, Boa=-HILIGL: It is done to a certain desrce in
some dictioraries.

R, 3IFLIR: But, the fact 1s that we have a
dictionary rfor the human dictionary.

MR. VVIESMER: Three years ago I tried to convince
our vneople that we ghould build such a dictionary. I would
think it would be eased greatly in the proof-translator if
vou didn't have to thumb through the pages.

MR, DOST:ail': Take tihe medical man, or the aray
man, or any technical nan., If they use a wrd, they all
tive the very ncaning of the word in different functional
Lerms. They could oll he different,

MR, YILSTiinr e ave wwoposing now that you can
. mechanize this in such a wrny as o have a man spell out his
word, and vve could easily auote a »rojection machine so that

the word would anpear,



MR, BAR HILLEL: These mechanics are completely
independent of the final translation, It would be done so
that it need not interfere with the actions of the nachine.
This ig a much simmler form, but the effect can be done so
that the pre-editor can do it the week before,

MR. BULL: The office could sa~ that I have
written to the Iechanical Translation Center, and inow we
have the machine in the next room so you can tvpe thisg in,
I you don't think this machine would - work...

MR, WIESNER: This machine would have usefulness
beyond the rroblems we are talking about, but I think the
pages would have to be prepared for mechanical tranpslation,
However, it would not come from a different dictionary,

MKk, YNGV.: Would it be srecifically prepared for
the two languages involived so that one couldn't usc the same
dictionary to translate into anotiner language?

L. REIELER: I think you could gev the solution
if you have the sexies of subscripts on your vord, so that
if you arc translaiing the word “fauoet“; then the Inclish
transcript would be number one, and the Chinese would be

number two,

MR. WIRSHMER: You could make a dictionary of that
type. The ambiguities would be very different. It is a
point of having them all on one page.

MR. BAR-HILIZL: You will have situations where the



word could be translated inteo Cerman in the same word, For
example; if you take the work “bvank" -- it could be a nlace
to nut yoﬁr money, or a bank on the river, InGerman, you
14 11 find that “river® is called by the same nar 2, but T
understand that in French, all of these would be in two
different terms., In other languages, it would be in 4irf-
erent terms,

MR. REIFLER: He is thinking in terms of reneral
mechanical translation. He is thinking in terms of building
a niechanical translator into which you feed one forelgn lang-
uwage test which is »nrepared by a pre-editor and that this
foreign language is e xpected to be fed into the first unit
and then into the next unit, such as Russian or French, It
nisht be advisable to have a mechanized dictionary to have
all the selections available. But, if you don't think in
these terms, you must be thinking only asg far ag English is
concerned, Here we have shared semantic translations in
German, so it is not necessary to make any distinction in
the dictionary. They'have the ¥nglish page, which in any
case would have only one equivalent in the other languages,
Tor instance, in the case of the Tinglish "s% and in the case
of the Chinese, you would have an “s% for an animal; but the
1gh for a human being is something else.

MR, BOOTH: Your dictionary of source language

could, in fact, be used by an unskilled person., Supposing
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you take an automatic translation of words that have been
sald, The radio could be a wonderful and useful thing,

MR. WIESNER: I think this is probably sonething
that you would have to do., You may be able to get mono-
lingual person, but,.,

MR. BOUTH: On the other hand, you couldn't have
a central bureau where a merson of low standards would be
able to fit into the nicture,

IRy BAR-HILLEL: The first pre-~editor would give
the indents or put up the suffixes as it would be used, The
renainder of the general ambiguities would be used in the
first semantics and allow the pre-editor to use the s as
much as possible,

MR, WIBSITEL: How does the pre-editor know which
words will have ambiguities and which words will not,

MR, BULL: He will not have to know., The machine
will know,

MR, WIZSSIER: But you don't want tihe pre-editor to
exanine every word in the test for ambiguities, I would
think that vou vprepare the messagce for mechanical translation,
it coes into the machine which does all the searching, and the
word which could be confused in the tarcet lanpuage would
then come back to the pre-editor. I would cuess from such a
process, you would reduce the work done by the nre-editor,

MR. DOSTERT: This would anount to post-editing.
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It seems to me that on this whole business of editing, that
one thing would appear to be ¢lear, The sugsestlon that

Hr, Reifler nmade a mouent agc that we have assigned the task
of nre-editing to the consuner and ask him to give us a
transcript that is cleaned up is a sood one,

MR, REIFLOR: I am only on the Initial stage, and
I am describing all the possibilities,

MR, DOSTERT: VWith the thought that we shall say
to them--or it may be stated to them--that this is one nossi-
bility to be considered, it seems to me that you and I do
share Mr, Booth's view on that. You are calling for a degree
of sklll from the user which he won't have, and it scems to
me that the solution would be to have a bouard of e Xpert pre-
editors attached to your mechanical translation centers, I
don't think you will find the skill required, Iloreover, if
you pasgs the burden.on to the user, it may cone to the wnoint
where it would take longer to pre-edit the test than it
would teke to do it by hand translation,

LR, EULL: After you guys ret this machine set up,
T can see the Russiang sitting back and saying, "Brother,
are we going to foul them up when they try to translate all
of this from us.” (Laughter) |

MR, REIFLER: We have a possiblliity wheres this
brain—chiid might not be so bad, HNanmely, if it is the author.

or his secretary who wants soumething translated. They are
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the expérts and they will be the ones to be told that we
want "this®™ or "that® and they will be in a vosition to say
this" or “that” or somethinz else, But anyway, I will have
it taken care of, This has to be considered,

eesdr. Reifler then continued reading his state-
ments on mechanical translation...

MR, RYJOIDS: T think this might be a convenient
point to bring up some points on the record. Essentially;
it seems to nie that you gentlemen are discussing a language
rather than a sub-language. Now I Xnow this is a horrible
thing for ne to say, but here are vart of the ﬁroblems that
are involved in nart of these vnroblems. We can have a chen-
ical lenguagze that is cornzon to the chemical languare; the
same is true of the electricians who have a lansuazxe that is
comion to the power engineers. Then, we also have the elec-
tronic enginecrs. I would like to point out that in other
countries at large, we do have highly svecialized diction-
arles that nertain to such a field., As such, it is guite
possible to propose a machine to build a machine whereby the
editing is done within a dictionary. Thercafter, a great
Geal of this pre-editing that is demanded from lir. Heiflerts
peper can be done by merely selecting the vproper dictionary.
Ve have to, at fhe nresent time, draw the noint bhetween the
cortion languaes or Lhe nental languase whichwe are discuss-

ing and the lanpuage and its characteristics. On this basis,
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the pre-editing can be mechanized to a far greater extent
than has been broﬁght out so far. I think it is needed at
this point.

Mi, OSWALD: I am delighted, because we have ¢ome
to my privaté solution of this thihg. I find that half thé
planners share it ﬁith me, I c¢all it the micro-glossary,

As far as I can see, it is the gimaick to crack the nut,;

M., BULL: Mey I throw in one thing? There is no
such thing as the language, |

bk, IFIER: You are c¢hoosing what I call a mechan-
ical translation veriod, Ve shall not have to build any of
these language machines for a certain language, but fof a 
"gertain® tyne of Cerman* for a “o::enr‘oain'i type of nerson of a
"certain" type and also for a "certain“ sneech narrow, but
not for other thlngs.

MR. BA.R-HILIJ"L‘ I have some miss'lvings on thls,
but I believe we can postpone them until a later time,

.. s Beifler continued reading his s tatements on
mechanical translation... N

i, BULL: I am just a little confused. It is not
the sane forn as future rerfect.

Thie JUEIPLLR: Yes, future nerfect, but as far as a
perfect sense is concerned, it is perfect.

R, BULL: It is perfect, but not asg far as we are

conocerned,
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«oMr, Reifler continued reading his statements on
mechanical translation,..

MR, BOOTH: That does not happen in England, As
far as the office secretary is concerned, she is the one who
is sunnosed to do this., As far as the author-secretary is
concerned, she is the person to do this process and she won't
be able to do this. The Inglish secretary would not have the
abllity to do this,

R, WEIFIER: Well, fire her and ret another sec-
retary. VWe shall lift the educational level by this action,

MR, BOOTH: That involves a program much wider
thgn mechanical translation.

MR. BULL: I am sure the vast majority of the
Anerican technicians cannot consistantly recognize the di ff-
ereiice between nouns and verbs,

IR, REIFIER: I have heard many of these things,
but I am not soing to aceent that ovinion, |

MR. BAR-HILIZL: I am certain that in some cases
nobody would accent that ovinion,

IR, HELMER: I nust insist that we come back to
the subject at hand,

s sMr, Reifler continued reading his statements on
mechanical translations without further interruption, The
final discussions on his statements continued...

Mit, DOSTERT: It is now 11:00 a.m. We must have
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sonle discussion on what has been read., /e should allow just
five ninutes »er rerson, because ohviously, the time woulad
go rmuch too far, Eow,'as I see the problen, it might be
reworded in somewhat aifferent terms. The basic nroblem is
the non~exvlicitness of explicitness; either of the lanpuage
as it goes into the mechanical translator or the output,

The question is whether we work to make it explicit, either
before.we nut it into the mechanical translator or after it
comes out, Now Dr, kelfler here has said some interesting
points, MFirst, the principie of ithe work; aad second, what
is to be Gone by the individual user of the mechanical trans-
lator; and third, where the »roblem of systemization of the
wre-eGitin;, nirocess th?ows some Torm of tyrographical trans-
mission Tor mechanical translation, I ¢on't know whether it
is the desi:e of the men to foroulate any Kind of conclusion
on the mroblem heie, but I suggest that for the sake of grav-
ity, we mirht focus our comaents on the three points, Also,
we should discuss where the editing is to be done, and where
and how we invite brief comments, '

MR, BOOTH: I am sorry to differ with you, but I
am looking at it from the sclentific work that I have been
writing. If you are woing to have a central office for
doing this, I would like to have some things exXplained.

ER. DOSTZRT: I think we are juaping to the thres

points, but I want to know first if we are all agreed on the
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principles of pre-editing in regard to mechanical transla=-
tion,

MR. REYNOIDS: The one point that I would like to
make’ is the great number or the great deal of discussion that
Dr. weifler has engaged in with respect to problems that
revolve about the question of what the engineers will pro-
vide for the meachnical translation. Ifow, of these, theie
are two needs that are necessary to be considered. One
would be the key-board and then the method of scanning the
printed matter, It would also be derendent upon the time
that it would take to complete tihe operation, Tt mirht be
better if we produced a mschanical scanning device, The big
questio: is whether or not we have to reeducats everyone in
the terms of morphology., The pre-editing could be done by
the secretary by means of nmerely selecting wchanical precl-
sion instruments, or by symbols on a part of any standard
key-board. She could press the word to indicate a ncun,
verb, adjective, or whatever the word might be. The secre-

. tary could select the words that will be needed, This is
independent of the original author's own words, I would
like to read in some of thesce remarks that show that what is
being done is going to depend, I beleive, on what the engin-
eer is nrovided with for rnicchanical translation and on the
transfcr, and not on the linguistic characteristics,

MR, REIFIER: But how would you use it in terms of
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- the implied language, as well as the regular language?

MR, REYNOLDS: As a matter of fact, I have dis-
cussed the diacritical problems. |

MR, BULL: The point I want to make is this-- and
not because I have not had enough sleep lately--I am horri-
bly depressed by the admission of defeat that we ave all
accepting, In the first place, nobody has asked any ques-
tions as to what the machine can actwally do. I would like
to determine what we have to do as pre-editors and what we
have to do as post~editors because of our failure with the
machine, We are discussing the logical :esoclutions of »rob-
lems before we begin to discuss what the machine will a ctu-~
ally do, We have an air of defeatism, There is too much of
that type thinking. We said we have to post-~edit and also
that we have to pre-edit, I refuse to accept this attitude
until we demonstrate that the machine can go at all.

MR, BAR-HILLSL: Iet me say that I fully agree
with hia, Iy talk will refer to the subject., I don't say
that it will be the best nethod. It may not be, But; I
will attempt to prove that we can go alons with it, I want
to say that T believe it can be »roved, not only ndw, hut
also within the next ten years. However, we will be unable
to go along with thecomplete mechanical translation,

MR, BULL: I want toa sk immediately, why you say

we won't be able to, It'is an attitude of defeatism,
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MR. BAR-HILIEL: If you want proof; the vroof is
thét I have investigated many methods of c¢lininating syntace
tical ambiguities and there is no method available at the
moment excent the method that I tried the other day. That
itethod is not available now, I bellieve there are two princi-
ples which I believe should be combined. He proposes that
a certain message have a method of eliminating these ambigu-
ities. This is the right method vhich can be discussed for
e longer time., His other methods which are avallable should
be used., This is one way, and I believe there is no reasom
at this moment to discuss it at length at this time. I
should object very strongly that this method will help us in
the »"re-editing stage. +The resulting sesmantical amnbiguities
froa this second »rorosal advocates the {first pfoposal which
we rejected, It won't work in the message, This is not
done in capitalization of words or letters, but it is done
through what amounts to the use of our dictionary to find
out the problem& in this case and in other cases. Ve have
the dictionary of other types, but we tried to show yester
day that this wuld amount to a diectionary of editing. I
still maintain that this message is attérly unfeasible, not
only for today, but for the next ten years., It may even be
20 years before we will be able to use this in general., It
might still be feasible, but not now,

IR, LCCET: I think you arc way out of line, Any
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other dictionary does not go along thoss lines,

MR, BAR-HILLEL: How about the Iinglish word “bank4?
Distingulsh between whethsr you mean a building or whether
you refer to a bank on the side of the river where you sit,

MR, LOCKE: What do you mean by the word?

MR, BAR-HILIEL: Well, you don't need many editors
to tell what you mean with fespect toevery word in a given
sentence., Every human being would know what that word would
© mean, It would have to mean one thing or the other. Every
person would know immediately that in a certain sentence the
word "bank" is a building., But he also knows that there are
other meanings. According to that, the machine would have
to have an cenornous nusber of cambinations--it would have
hundreds of nillions of combinations. You see, sometines
you decide on a meaning by one word and sometiaes you decide
by two or three words and not necesscrily just one word.,
You could have symbols on ecach side of the word, but I do
not think so. I will not say this is how we do it, or that
this is the method whereby a human being can decide that
this word would mean something. At the moment, the machine
won't do it and I don't beliesve it will for the next ten or
twenty years.

MR. ReIFLER: I accent your criticism, but I want
to consider the machine and how much it will cost., I want

to point out that I am fully aware that this machine cannot
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solve all the meanings., But, in this casc, the topniec I have
chosen has a different meaning and I agrece that in the case
of the word "bank"™ I agree that it cannot be done. However,
I can give you a language of numbers and this system should
be congidsred. I suggest that these words cannot remove a
large number of the problems of the pre-editor; it can lessen
the work of the post-editor.

MR, DOSTERT: I am more optimistic because I have
noticed the results of these interventions, We may, in fact,
be chasing windmills, Let's wait before we invode girficul-
ties which we attribute to the lack of ability of the engine
eers to build the machine,

MR, WIESNER: I was goling to make an operational
sugeestion and then reply to a question you had raiscd in
your statement. Once we et to the snd of the program, we
will have a little more freedom. Do not force ourselves into
this schedule, You asked whét is the objective of this meet-
ing., I woﬁld say that as a group, if we could end up with
certain cond usions, it would be useful, We don't have any
conpulsion to do this, On the other hand, there are people
represented her¢e from the Dervartment of Defense, and they
have sone very real »roblems. If this sentleman can be con-
vinced that an investment misht yield some useful results,
we niight sce this thing start taking shape, I think that we,

as & group, ought to make a serious effort to declde just
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what our éfforts should be., Should it be one that is narti-
ally nechanized, or should we say that we cannot face the
nroblens of a post-editor's job, In ovher words, what is
the status of this of our considered judgments? If we can
make any such statements, let's hear thenm.

MR, OSWALD: I would like to make a statement that
ig ianortant at this time. It comes back to a statement
that iir., Reynolds made., The dirferences that arise in the
attempts to solve problems of this kind, such as ¥r., Bar-
Hillel's dictlionary, get us back to the question of whether
we are, or whether we are not trying to translate postry.
The language of scientific people is, of course, different
from anything discussed here today, with the exception of
the introduction--but who reads introductions. The mechan-
ical solution of the problem of translating scientific dise-
course is diffcrent from the problem of trying to solve a
sechanically different language which can be done in the
mechanical scnse,

- MR, WIZSTDa: On this business of gaving that we
can't do it in five or ten years is out of line, bscausc we
don't know what we can do, You can't placs any narticular
time on this job. Particﬁlarly because of the @peed with
which things are done today. I think if you are thinking of
ten or even five years, you have to consider just what it is

that you are trying to do.
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MR, REIFIZR: This approach would snable us to
remove some of the greatest mechanical vproblems.

'R. OSWALD: I dont't want to o through the busi-
ness of retyping letters. I want to run it right out of the
machine, We don't want to wdrry about t he mechanical »robe
lems. Let the engineers worry about them, They can do it.
all up for us, -

MR, REYNOLDS: I spent a very intcecresting session
with Mr, Bar-Hillel a couple of evenings ago, and I asked a
very pertinent guestion that has not yet been asked by any
of you gentlemen here today. Thet is, what 1f any investiga-
tion has been nmade for information in the quite technicai
theorctical sense. To my anazement, I discovered that there
has not been any done, I[Tow, I have a potential solution in
terns of switcéhing the annlicatione to this nroblem., It is
along the ideas that Iir. feifler has »rovosed and which led
to the lancuage dictionary of Mr, Bar-Hillel., Ve have in
this country several companies engaged in the transmission
of information. This information is transmitted in phrasés.
Think of the way that Western Union does the job, I am now
referring to the communications and so on. Quite a number
of the larger commanlss use mwrecisely the same method of
transnitting messages, They use nrecisely the same equin-
ment as the Western Union and other groups. They take a

four latter sroup that will stand for a particular phrase
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and they arc scnt out as a four leitter nhrase, After they
reach their destination, thewy are nut back to the oriesinal
form and then they are given to the publie, It woulé pay
to investigate the results of the invut of 25 nhrascuy, or in
our case, it would be characteristics that reprcasnt a par-
ticular nhrase in mnglish and corresvonds to a word that is
transmitted throush the cable line or through the air. It
is trauslated on the other end by a wecirient in another
lansuvare, This tyne of switching is quite feasible. f'his
tywe of switching arranrenent can be built in withoul roing
iato the tremendous dictionaries. To this extent, 'r. Perry,
in hie talk vas very much rohbing the ensineers in their
apnroach to the mroblem. It can be conceived as o switching
problem or as a roduction of the symbols and a2 reswitching
of the nroblem into the foreign lansmuase., To this extent,
we can translate the introductions and a small amount of the
poetry. In addition, they can be sent down in the form of
a sinple form., We can apply these to the scientific princi-
ples. The answer to your nroblem is an engineerine »nroblenm,
I an very optimistic on this problen. |
IR, OSWALD: How about the boilins down of phrases?
'R, BEYNOIDS: The bvoiling down of phrases is done
by a technique of a switcehing arrangement in which we will
have built in the inputs and the outputs. After that, all

that has to be done is to switch them,



20

MR, OSWalD: You have to have an interventionalist
before that., It would all have to devend on how thisg is
zoing t0 be handled, Where does the lingulst came into the
nicture? Who makes the code book?

MR, REYI'OLDS: ‘'/ell, many of you have been in a
far avay city around Christmas tine and you want to- end a
messarc hone. You walk into the ‘estorn Union and you look
over some of the Christias messages that you want to send to
comeone back home, Then you nick message ¥23" which is a
nice 15 or 20 word message which they are going to give
you for the nrice of ten words, but, they are going to
transnit the 15 or 20 words to your family back home, You
are correct., This is a problem for the linguist to solve in
terns of setting up the phrase dictionary, 8So far as the
engineers aie concerned, the switching techniques arezivail-
able. I think this point should be considered,

I, OSWALD: That would take us back into the -
txillions of conabinations,

MR, QWYIOLDS: Yo sir, it does not, There are not
trillions involved in radio terms and there are not triilions
- involved in what J. P, Morgan has to offer,

MR, OSWAID: It would be to translate it into a
code number and shoot it out on the machine, Is that right?

MR. REYNOIDS: That is right.

MR, WIESNEHR: We are using a restricted phrase
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dietionary., That is how vie find what we regard as the most
liitely billlion phrases, Supnose we clained that we have

that many and that we disregard the others. Supnose that

we claim that in our process of traaslation, the machine is
caneable of rinding that nhiase that is closegt to the actual
translation of the message,

MR, BULL: The thing that I am postulating is this
for you to consider. Aprarently there is a small amount of
confusion here ot the phrase that contains 25 letters, The
type induced does not care what is going inside the machine,
This corresponds to a certain number of states within the
pmachine. This creates a number of states corresponding to a
nuiber of selections that can activate the outpuﬁ of & for-
eign phrase, This is a storage proposition,

Mii. WIESNER: But, when you ask how many ﬁossible
combinations of phrases can be contained in these 25 letters,
you come to a fairly laree number.,

MR. REYNOLDS: ©Not really, it would only involve a
few million., Now 1 have something else again. You are
talking about the transmission of precise information, The
precise semantic contents of what I am_proposing involves
the transmission of information. Mow, from the enginecering
sense, we realize that any time you transmit information, in
some time, the information is degraded.

IR. WIDSNER: But suppose you do this technically



The thing that trovbles me about the nrocess is when I zo to
a code book, or I could go to the Western Union, even though
Western Union has not used any of the words used in the @ess-
age, 1 discover that it costs me over ‘4 for s mething that
should have cost less than a dollar, Now I could translate
what I wanted to 82y into one of those 25 messages that the
Wegtern Union sends and wind up with the same thing, But;
whether or not I could make a machine that does this is the
thing that I am worried about,

MR. REYNOIDS: The thing that bothers me here is
getting complicated, Let us take a 25 letter phrase, but
let's keep it as a simple phrase. There are a tremendous
number of c¢ombinations in any one of the different target
languages that involve a four letter combination out to a
65 letter combination. I want the ninimun number of switch-
ing e¢lements to give ﬁs this particular output,

MR, WIESIHER: I am misundérstanding something here,
Either the machine has the equi?alent of every phrase that |
you can put in so that iﬁ recogniies the phrase, or it has
to do what I & when T an confused.

1Rs BAR-HILIEL: The machine can do exactly what
this gentleman is doing with the Stenotype machine. WNo |
matter what we say, or how it is said, he has prepared in
his brain a large amount ef short codes. So far, I don't

know how many he uses, but he does have a large number of
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code nessages which enables him to keep up his speed on hic
machine--the Stenotype machine--and he can do it very quieck,
But, I cannot see¢ how you can pick out a number of certain
comaon phrases which will be highly used, or how you will be
able to build a machine which will be able to do this,

MR. OSWALD: That is a separate block problem,

MR, LOCKE: That is not a tremendous problem,

MR. DOSTERT: The army uses codes and they are
purely mechanical terms. You can say anything you want and
the amount of storage that is done on the coded card is
very very small indeed. The only thing is that you would
use it fron the coded symbols in a different language than
that which was originally used. Fow, the code office in the
embassy does not use the nachine at all,

}t, WIESNER: The equivalent of what you are pro-
posing to do in a mechanical translation is a code for the
translation of a simple word-level, This would have sone
great advantages. This is a suggestion which I think would
be useful. Let us know somsthing about the machine; what is
feasible; and what is impossible to set up as a 1imit of what
we think is a feasible number of storage for this machine,
Let us suppose that we can have access to a hundred million
phrases, That is a lot but this might be very expensive or
a very big sachine, Now the question is how much of this do

you want to do.



28

MR. REYNOILDS: I think you are over the amount,

MR, WIESNER: Now you say this is impossible, I
am saying that if you gave me the money and allowed me to
store the bullding, I could do it. I could build the
machine if I had the money and the storage space,

MR, OSWAID: I am not worried about storing them,
I am worried about how many years it would itake, In the mean-
while, we have to get out a little old piecs of paper and
scribble down whatever it is we have to'say on the paper,

I am confident that it can be done faster,

MR. RWIFLER: This would allow the post-editor to
limit us and it would lcssen the burdeﬁ on the post-editor
for some time tolcome.

MR. WIESNER: T would like to qualify my number and
pull that down.

MR. BULL: Everyone is worried about the multi-
million type of thinking. I have been doing some work here,
I will try to say this in three minutes,.It is = mething
to reduce the factors a great deal and apparently, it has
not got into the discussion. I noticed that Mr, Kaplan and
rand did not have it because it is still relatively unex-
plored. Let's take the phrase, "All those large banks,"

I would vropose that'you uce the word "hanks" from Oswald's
vocabulary. In other words, call it by something common.

That will eliminate sitting down upon a piece of hard wood
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or picking daisies along the bank of the river., Yow, if you
will notice, we have here six motions in the ZEnglish language
and this is the only word in the Znglish language which can
be in this position, These are the only wprds that can be
in this position. If we put a preposition in the sentence;
we can tell the machine as soon as you hit the ureposition
that this is a certain phrass, so we can thereby defend this
phrase mechanically. There are only 30 words in the T“nglish
language that would take this position, There are 500 of
the adjectives as uged by reasonable men that are available
so0 we have reduced the number whether you are talking about
6 words, 30 words, or 500 words., As a result, this multi-
million sort of thing disappears completely.

MR. BAR-HILIEL: Yes, but you have a few hundred
or thousands of rules ®© &0 ive with these prepositions;

MR, BULL: Yes, but let's build your dictionary
around thesc cases.

IR. BAR-HILIEL: I don't think you will save any-
thing in time. But, if you add a few thousands of rules...
MR, BULL: This does not recuire rules.

MR, BAR-~HILIEL: How would you tell that before the
English word that is a noun? You will have to determine
which of the tens of thousaﬁds of adjectives would come
befors it, This does not tell a thing, because before the

word "bank" you could have many different things.
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IR, DOSTERT: Do you mean to say that you want the
word in the form of a vermanent stage?

MR, BULL: Yes, that is what I want,

MR, DOSTERT: But you cannot get it,

MR. BAR~HILLEL: Multiply the words you have there
and see how many phrases can have this meaning,

| MR. REYNOLDS: You can substitute the total num-
ber of phrases.

MR. BULL: Yesz, but what I am getii ng at here is
that these words are restricted. Thegr are reduced by this
factor to a very small nunber of categoriss and you can
build up a number of vatterns,

MR, REYNOLDS: There is a point here. Mr. Bar-
Hillel is quite concerned of the combinations you can get out
of this set-up., However, since it is in the engineering end
of the problem, we can get a determination from the nirase,
The question is whetlher or not it ig an advantage or a dis-
advantage from the engineering point of view,

MR. BAR-HILILEL: Before "bank"” you use 500, but
before all the other nouns that éppear in commerce you use
all the other existing languages.

MR. BULL: That i3 not true, at least not statis-
tically true., We will establish it later on in the confer-
ence and this issue will be settled, .

M. YHGVS: I think the point is centered around
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the dictionary and the problem of a system. You want to get
at the word that you are after within a rcasonable length of
time, You can certainly store enough words if you have the
time and want towalt for an hour, but the problem is in
access. Now, if you can predict by this method that after
the word, you have at the most, just five or six possibili-
ties, it could be nmade to work,

Mk, BULL: After ths word “all' there are only two
sets of rossibilities. Hither you are poings to have the
vord Y“bank™ or thesec other iwords.

MR, YHGVE: But you are now trading one part of
the machine for another vart, You are trading the diction-
éry for something like a wredictor, '

MR. BAR-HILLEL: You will save in space, You are
quite right on that, but you will have an enormously more
complicated computor,

MR, DOSTERT: Does anyone care to an exchange in
ideasg?

iR, LOCKE: Most of the statements last night were
to the necessity of treating machine translation whereby the
author would not make special material for transliation. It
seens to me that any svsiem that required that the material
be gubnmittcd in a svecial Torm is #Ipso Facto,” It is out of
congideration here.

I'R. DOSTERT: That is & very important one from
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our point% of consideration and I would like to throﬁ in a
few words on this subject at this tims. Yestefday; I tried
to broaden the field by megntioning the many agencies and the
organizations needed, bdbut Mr., Oswald keeps cbming back to
the scicntific facts, I don't know if we want to continue
%o narrow the usefulness of the mechanical translationg, or
to narrow the tests,

MR. OSWALD: We are interested in all special
languages when you comé down to the last analysis,

MR. BAR HILIEL: I would say that in addition, we
have three most important tests which require a high degree
of aocuracy; |

MR, OSWALD: It sceoms to me that the diﬁlomatic
tests have all the emotional charges.

MR. DOSTERT: We have 2 broad enough scope.

MR. BAR-HILIEL: o, I think it is too bivad,

ER. BULL: You arc going back to the business of
what your failures will be, and that is not good.

R. OSWALD: Once we decide how to correct it, we
will be all set., We can work with the kind of thing that ws
want to, Right now we are trying to drive the wedge through
the wood with the thick end first., Believe me, it is a hard
thing to d& . It is especially hard on the hands. (Laughter)

MR. BULL: May I ask Mr, Oswald if I have not got

e number here that is at least 450 too large.
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1R, OSWALD: I have no comients to make on your
figure at this time,

MR, REYWOLDS: I think it is too large.

MR. DOSTERT: Now we are going to the other end
of the vnrocess, |

MR. BAR-HILLEL: We have to, in vorinciple, suovnort
all possibilities for making the machine. On the other hand,
we have also to learn of something which sccms--as far as we
can gsee at this moment-~to be in the not too far future., We
have to give up all 1iaits that would be resolved as far as
fiction is concernsd. Ve also have to have  me relative
infornation so we can find some middle way to the answers
to our »roblems. This is not too easy to do. Ve have to do
soething which can be donc in saue future date which is not
too far off and which will not be too fantastic about the
requirements of the s toring capacities of the machine, What
I intend to nrove is that the mechanical translation betwsen
things can be done without any pre-editing from anything,
but simnly from reading by a mechanical device that is to be

given., That can be done., Whether we shall do it of not is

a question we shall all have to work on. It can be done, but
with the price we have to pay there will be no possibility
at all of coming out with the unique translation, Therc will
be a very simple possibility of it coming out with the multia

plicity of translation which an intellicent and expert post-
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cditor will bc able to ruduvees to uniguencss without a preat
dcal of @iificulties in reneral., It will rcouiic that a
roat nany things be done that have not ben done--oven
things that can't be done will have to be done--and they
will have to be done by linguists, These thines should bo
done by linsuists anyway,

S0, I shall assume that the machine knows how to transe
form the original and to d some of the following things.
Namely, that ths machinc will be able o find out things
with regpcet %o any form of language; to findlout what is
what in tho sentcnce wifh regard to the elassification of
the subject and so forth; and also to find out what the
adverbs arc and adjectives and what the nofifierslmodify.
The syvstem will not be -o00d in this repsect becausc cven if
I koow it is edited, I =till have to use a nart of the rules
to £ind out what the adjectives or adverbs modify., Some
treatment to this situation will have to be done. I assume
that it can be done and I shall try to show how thc machine,
if given certain instructions, will be able to do this, If
the original language is composed or some form of the target
language, then by statements and by diverse btranslation, we
will avrive at the possible translation for which a nost-
editor will be able to find out the correct translation.

MR, OSWALD: How many translations could be done?

1%, BAR-HILLEL: Well, for a sentence of 10 oar 20
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words, there mi~ht be tens of millions or hundreds of mill-
ions of possible translations; but, as you know, others that
will have seav this, if they are arranged in a rcasonable
order, they could easily read off the correct translation in
most cidses,

I will now deal with the cases of those exceptions in
which the post-editor will not be able to rcad off the cor-
iect translation., I would like to deal with the questions
that have been asked on #idioms, In all public talks, the
experts want to know how the machine will be able tor ccoge-
nize all these differvenct thinss, My answer is very d ifficult
for me to give, because I know of o many diffcrent answors
to give vou. The only nroblen is to decide wihich answer will
be most accentable,

Now,'consider the German word whieh neans, “thexre is®,
or, “there are”, With respect to this word, you will not .
find it in any Xnglish dictionary of any type that I now
know about. You might Pind it in something which is pre-
pared by others that will tell you that it is the third per=-
son d& nzular of the word ‘igibenv, Then you can look up the
word “gziben in the dictlionary and then thig whole thing
will be translated as “s™ to a third person singular in the
ni'esent tense, Jow, if you do this, or if a mechanieal
translator will do this, then a student, after his first

five lecturcs will come out with something that will make
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sense. However, it is something that will make bad seasc,
because he will come out with the wrong translation, It
will be something that is considered good Enslish, but he
will not know what happened and I don't think that the ordin-
ary Enclish student who does not know German will be able to
find out what ha»npened. This is the situation which we call
an "idiom” and I bel icve it has to be relativized to three
thinrs., Pirst of all, it has to be relativized to a dictione-
ary. I will show you how this characterization of this

idiom would first apmear. It has to be set up according to
grammatical rules under certain languages; and it hias to be
know with respect to its use. You can also talk of the

idiom of one language with respect to another language., I
don't know any reasonable definition to tell a German that
any such words in Gerimwan is an idiom. There is no linspuis-
tic definition of this tyne, but, there are conventional
definitions denending on theuses in the s entence, There are
no rigid definitions which will show any German that this g
is an idiom; éxcept, i you have given certain statistical
rules in which this would not fit in. However, in effect,
this #s" is an idion with resrect to ZInglish, but not an
idiom in respect to French, It is not an idiom with respect
to Dutch, You would have t find the amount of the transla-
tion, and then you would fiund that you would have to find

the exact correlation of this phrasse in recspect to Dutch
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or Cerman or other languages, Whether or not it is still
an idiom might be discussed, but it is of no intercst at
all., ‘ie can, therefore, deal with idions with resneet to
the imnlied mcaning, |

MR, LOCKE: Bach idiom is a vhrase, the mcaning of
which cannot be determined just by the sccumulstion of ite
partial exvressions,

MR. BULL: That definition would lead to a lot of
complications.

MR, BAR-HILIEL: I am trying to show you just what
the definition leaves out, that is, with respcet to the new
dictionary and certain other languages. With resonect to the
phrase “es-gieft"; it is shown only with reference to some
standaré explanation, I will show how 1t can be easily
determined as far as this »roblem is concerned.

¥Mike REIFLFR: But the moment that you amnly a
historical word from a certain lanpuage noriod, the idiom
wi 11 not be known,

MR. BAR~-HILILIL: You could look up the meaning in
a certain dictionary. 1In this casc you would look up the
word in the dictiomarv and you would scethe :aeanings listcd
in order. 7You would know by the mecaninz whether or not you
had a correct tranglation or not. In this case, it would
not, You would {ind that it would avnear as an idl om.

Mk, LOCES: I would l1like to know whether or not
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there is any such thing as an idiom for a native swneaker of
his own language.

MR. REIFLER: Yes, there are idioms in relatiom to
his own language,

MR. BAR-HILLEL: Ei he is not educated correctly;
there will be idioms.

MR. LOCKE: I believed that with a native specaker
of his own tongue, therc were no idioms,

MR. DOST:T: I submit that a man that has never
learned a Toreign language would never know what an ididm is,
You could take a certain person and ask him if he knows what
an idiom is; and if he has not had the exnericnce of learn-
ing a foreign language, he will not know what an idiom is.

MR, LOCKE: There is no point in knowing what t he
meaning of an idiom is. It is only when you start to definc
a forelgn language when the neaning is helpful.

MR, OSWALD: I am looking at the overall sense of
the wrd, There are lots of idioms. Let's bring the mean-
ing down to a cancise definition,

MR. LOCKE: An idiom is something that you can't
translate to any other language and nake sense,

MR, OSHALD: So, whether we are right in saying
that the whole languarsec is an idiom, is a fantastic thing,
Lett's take the meaning of the translation.

MR, LOCKE: Then, you may have some questions as
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10 who you identify an idiom when you start working with the
mechanical trdnsl&tion.

MR. OSWALD: But, when you ftake them over one by
ong, don't they have similar parts?

MR. LOCKXN: It is not the ariginal language thayb
rives you the problsn; it is when you take them cvnart,

MR, DOST.iP: T think you have to ¢o at the:idiqm
as a complete and total ractor,

MR. REYNOLDS: Actually, to make this statement, I
think we are dealing in fundamental e¢rrors here, We have to
g0 with the convictions of languages. “We can use languages
to describe the things we want, This language you arc talk?
ing about is a language in itsclf. We are, at this point,
dapable of-distinguishipgfidipmé within the language. wc:
arc capable bf distinguishihg idioms regardless of other”
factors. I am afraid thit I know only one languase rcason-
ably well, and as soon-as I switeh into the mental languare,
I :iake é very precise scntence. I think we must makc the '
discinction here if My, Bar-Hillcl wishes to spesak on this
subjeet of idioms,

MR, BAR-HILIEL: What I intend to show is mmething
by which we can deal with the mechanical translation of
idioms. I want to make the idiom disavpear completely, S0
that we will have no problems that will arise for idioms at

all, But, the price will be too high, Just add to the
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nosoible translation of "es'" all the possible tranglations
of "pieft, add them all into the English, and you are rid of
the idiom, It is one of thce possible translations.

MR, LOCKZ: You won't find it in any of the bilin-
gual dictionaries,

MR. BAR-HILILIL: The dictionaries are doing it
differently. You will see that the dictionaries arc doing
it the way that I shall show you, If this were done, I
would strongly advise not to use this sethod. Now you want
to know why I say that, It is becausc the load oﬁ the poste
cditor would be found to be too high, In addition to these
translations {denending on the words to be translated} you
will wind up with many other translations which will make
gensc. Too imany translations make sense, In some cascs,
the nost-editor misht have to decide that he is to choose the
vwords which mean “he is®, "they are“; or “she is", Though
this a method which would climinate all idl ons, I would not
advise to use it., You can translate many words into English
by knowing what the best possible meaning could be if you |
had some introduction to work on. Any linguist knows how
necessary the introductions are, but there again, we could
climinate certain things. For instance, in the phrase "haigt
of mennerv there would not appear an idiom. In the word
teg gleft” you could 7ind it joined by a hyphen. There may

be other hyphenated words that would anpear as one word in
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the dictlonary, so whether wec indleate it by a hyphen or
not, does not matter.

Now, you want to know how the machine would react to
that? Well, the machine would be told that if a word comcs
with the "s%, you would have to lock it up in a special
phrasc dictionary, whereby the machine would start with the
"s® and check back. The machine will be very happy to find a
narasc, beecause, now it will be able to translatc a whole -
buach of phrascs or words imnediately, It could find one
vord and then o on and pick up the othcr_words_in'the sen-
tence or nhrase, The trouble involved in this casc would be
very slirsht because even though the definition of "men’ and
"man® might be diffcorent, thoie would be certain characters-
istics in the machine to take care of this situation. The.
machine would provide the correct translation in most cases,
In other cases, it might also contain the hyphenated word and
also be made to show the hyvhen. I do not think that this
supposition is a good mothod here. You would run into some
terrible trouble if you have some longer phrases. Hoat of
the vhrascs mieht be of morc than two words so you might
losc the meaninge of two word phrascs, I am afraid that most
of thc phrascs arc morc than two word phrascs.

My nroblem is not in dctermining how many methods there
are available, There are nany of them. My nroblem is in

deternmining which combinations should be used. I think we
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grcat deal of work., Now, the first solutions would have
some funny situations. ifor instance, whenever you have the
phrasc cs gieft" in German, you would translate it as
meaning “she ig". Unfortunately, there nmisht be four to
gix pares of Lnrlidch translations, You could tcll the nost-
cditor that in all cases where this nhrase appears, that you
want it to mecan "therc is' or “thore arc' and then he would
know the corrcct t ranslation. Th¢ nost-editor docs not know
how it comes out--he perhaps will not know German--he wi i1l
be instructed to find an English sentence of somc zort; or
he will know that he should replace it with other words to
meke the meaning clcar. In a slight nunber of cases, it will
have to be translatcd as it is® but only in a slight number
of casus, 7You ¢ould have a phrasc-translator with resgpecet
to results of thce nachine translation from some foreign lang-
uage, You ccrtailnly could have such a thine; done by the
gachince, or you could have it done by the human vnost-editor,
MR. BULL: Let me ask whether vou have considercd
the case of a man that docs aot know the lan-uagos toowell,
You might have a man translate “cs gleft™ to mean it giveag®
and you will turn arocund and say that is not what is meant.
I have bcecen told by somcbhody that this meaning must be
replaccd, but I do not think it is of too much inmportance,

The messags would be completed, It would take only a few
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pazce for cach combination of thc differsat phrascs.

. MR, BAR-HILIEL: Did you say it takes only a fow
pages to gilve you thesc instructions? Do you know that I
think it mirht amount to & fow hundrcd thousand phrases.

MR, BULL: May I inject somcthing hcrc that is
k ft out of thc discussion? If you werc to do the proper
linguistic investigation, I am fairly certain--this is just
a rough cstimate--I am fairly certain--that one thousand
jdioms will take carc of ncarly 90 per cent of the problems
that you are going to have %o take care of. “Then you will
rcesolve the problem of the idioms. You could reduce the
DroOCCHs enormously.

MR OSWALD: May I suggcst one more thing at this
point? I don't want to ¢rop thc train of thought right hére,
vut woe have eonc in a full circle and we are now back at the
Gorman language again, Therc is a micro-language--not only
of yocabulh rics--thcre is also a micro-language of idioms,
and the type of idiom that prevents that type of nroblem.

You are just sticking your Toot in it. You do not get formal
discourse of the type that we are hoping to eal with, Evefy
time I opcn my mouth, I put my foot in it too, excert in the
most informel kind of circumsiances, I dont't know what we
can do, but the linguistic uscrs of scientific papcrs find
them extremcly vrimitive, Actually, thce more complex and

complicated the discoursc becomes, the more priaitive
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your language will gct. I believe that many of the »ro olems
we Arc fighting to avoid will not be there at all,

MR. BULL: I want to add somecthing at this point,
I have done your tcchnique for the thousand most common
words in the English language., All of thar are invariabl
bound to idioms of some sort, The magnitude that you arc
going to run into if we don't poel off thc thousand most com-
mon idioms is this., You set up your sentcnce and lct cach
one of those signs represcent a word. You would then have
all the translations sct up a2t a given point and you could
use 12 or 15 thousand high~Prcquency syzabols to work with,
The machinc would producc about 150 pages so it would be
ihpossiblc for thc post-cditor to get throusgh all this wrk,
You have to reduce this busincss by some phrasc-substitution
tcchnigue for the high frequency one or wo will go broke
just paying for the maper to nrint this thing onm,

M. DOSTERT: I have onc solutien to this problems,
Take the French words which mean, "That to ae is equal®,
iTow the key word is in the word “equal®. The most normal
translation of that word of that phrasc is, "That docsn't
mattor to me". ifow, on thc basis of this, I would simply
have this kov word in the idioms. You could elicit this
thing, as the nunver one thing, and the onlv one thing that
is clicited. Then, I would say to thc post-cditor that the

logical thing to do in this cvcent would e to leave it alone,
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Now, it is trué that you could say, "I don't care,' or you
could say, "I don't mind," or even, "It's immatcrial to me¥,
All of thosc nhrases would be possible translation of somee-
thing., However, if the phrasc, "It does not matter to me";
covers the nroblem of loghecality, you have actually put your
sciantic messane across and you can stop therc., Therefore,
all that you have t0 do is to tcll the vost-cditor that when
he finds something that docs not follow the aeaning of the
translation, that he¢ should leave the word or phrase alone,
He should lcave the translation alone unless it joss with
the logical sequence of the factors involved,

MR, HARKIN: May I suggest that we find a more
equal translation of the idiom; something that takes carc
of the samec thing,

MR. BULL: You could translate both nossible
phrascs, and then almdst any intelligent pcrson would know
how to tramslatc the corrcet mcaning, That to me is “all the
sane* and "all the same® can be translated as ncaning "anye
thing of no differcnceg’

MR, DOST..iTt¢+ 'The only trouble is that with ¢he
carlier proposal, you don*t have to & anything., It eould
be translated as meaning "1 ddn't agroe with you at all®,

MR, BAR-HILIEL: This is only a problem of quane
tity., How many idioms can bo afforded? We might be able to
afford hundreds of thcusands of idioms iIn the dictionary “.»
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to mean two or thrco word phrases, Wc cannot afford an
indefinite number of thom. It would be worthwhile to have
the whole scntence as a wholc phrase in the special diction-
ary. If not, the message cannot b¢ deccided, 1 wouid takc
the longest phrases of a sentcnce~-if there arc not too many
of them--and I would put them into a special idiom diction-
ary with all the othcr idlom phrasecs. -I think we have to
arrive at a reasonablc ecstimate. e have to uss all of the
mcthods in the idiom dictiohary and arrive at some conciu-
sions, Thc first method dc¢s not lead to conclusions, and I
want you to know that when I said it would také only a feﬁ
pa es, I mcan it would only amount to a fow pages after we
have climinated a larsc part through a special phrasc dic-
tionary. An intecllircnt man can handle four or five pages
without any trouble, but he would forgct the translator
instructions,

MR. ROLIFLER: I won't say that we can't reduce
the number of idioms, but when you speak in terms of idioms,
we mean to say thaet idioms of the language is rcprescnted
in anothcr language in a completely different picturc. That
does not mean to say fhat if an idiom of languagc "a% is
literally translated into the idioms of language “b", It
" is not exactly a Chinesc languagce, bogause the Chincse would
not expicss such & word or phrasé. If you find the litcral

translation of this, you would say it is not a very good
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cxamnle of Chinesc becauvse it is a languwegc of these idionms,
We¢ c¢an irnorc this examnle and throw it out,

MR. BAR-HILLEL: I am now afraid that it is not a
very larsc number, it is a large numbsr of small froquencics
which we will not be able to get rid of, Now, I am stuck,
This is not an idiom for you, but for me it is,

MR. REIFIER: Tho Chinecse would understand the
message if they had a 1little translation of the contents of
the message.,

MK, BULL: I think I can make a rough cstimatc on
this and probably make somc scnsc. Just takc the notion that
a good nunmber of idioms can bc translatcd and nake e kind
of scnse, Now, I think that this can be done. Letts take
the other point of vicw that a certain nunber of ildioms in
a message will give you just a lot of jebberish roesults,

Now let's look at how many idioms of that kind that you
would neccd to store in your vhrasc dictionary. I would say
that you can store tcn thousand of such idioms and act many
substitution techniqucs for many of the idioms., You can

got 98 per cent of all the idioms that you would have to con-
tcnd with, cven if you werce translating Shakespeare or cven
Gothic into thoe Chincsc dictionary. The thing drops with
grcat snccd, You got down to the point where you find these
pveeuliar idioms occurrine oncc in every thousand pages. You

can afford to gtand the risk. I think I am accurate on the
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figure of ton thousand, but actually, I think that five
thousand would take carc of most anything.

MR, REIFLER: But, in the human translation, such
idioms are oftcn litcrally translatced becausc they didn't
know of the Chinesc¢ equivalent to a particular word or to
a particular phrasc, Therc is some danger of confusion in
that systcm,

MR, BAR-HILLEL: It is not what comcs out of thc
jivbberish; the danger lics in what comcs out w hen you have
the wrong scntence,

MR. BULL: But, we can stand thosc erfors if our
percentage of crrors is much less than on¢ per cent. We can
tolerate that amount of errors.,

MR. BOOTH: But, it wuld be very misleading., I
dontt ncan to say that any of your examplcs arc mislecading,

MR, BAR-HILIEL: This would not be the case, You
would not be misled, you wouldn't even get it.

MR. BOOTH: I think you would, in a certain scnege,
be misled,,

M. BAR-HILIEL: It is 2 problcm of cquation. You
would not be stuck.

MR, DOSTZRT: Lot's supmosc that you have & scien-
tific papcr or renort of a proceding day which sancbody was
reading in fnglish, If he used a srench term and tho nerson

‘reading the English rcnort didn't know a thing about Fronch,
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he would ftranslate a wrong mcssagoe becausc he thought that
thc problems of pro-caitorshin had becar solved, You arc
going to have problems and difficultics to settle c¢ven after
the nroblems of nost-cditorshiy is climinated,

MR, BULL: Actuclly, I can dcmonstrate where
peornle would be able to read that messagc with the greatcst
casc. You could disrcgard the nrcpositions in the =sentencs
and express the rest of the gentence accordingly. The rest
of the sentonce would not mattcr because that is the way you
would read the foreign language. Thev pick out the nouns
and the verbs and say they don't nced thc rcst of t he lang-
uvage, That would soivo that problca,

MR. OSWAID: I dc¢smair of our cver being able to
translatc diplomatic language because I can't read it in
English anyhow, Ve would have to havec a scanner to go in
between the lincs to sct the mcaning of a mcssage to be able
to ~ive a true messarc.

MR. DOSTERT: Thc Democrats may say that about the
linguists, I think that if you arc goling to rcstrict the
scopc of our objcetives; if you arc going to bec so restric-
tive as to deal only with purely s cicntific languages; tho
output being intangible only by highly scientific scientists;
you will wind up by not doing anything at all, Now, if it
is your targect to begin with this as a privatce projeet, that

is all well and good but it scems to me that you arc now
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coming back to the question that wc arc adcing,

MR. OSWALD: You made one mis-statement, and that
is, if wc confinc oursclvcs toscicntific discourses, the
anpeal will be cnormous. Also, the scicntists have éll the
Moncy.

MR. BOCTH: I don't know the number of sciontists
in the United States, but in England, out of a population of
apnroximetely five millijion, therc are lecs than 5,000, There
would not bc a wide appecal over therc. You could take the
5,000 from England and multiply thaﬁ number with the number
of physists in tho othcr countries of the world, and then
you would rccognize the vast amount of matcrial that is in
back of all theose physisﬁs. There are government agoncics
and other people who want to buy those things, I would buy
the other idca that »robably the best way, and the only way
to ¢ rack this nut, is throuch scientific discoursc., If we
then lcarn how to refinc our own racc to the voint whore we
¢an handlc the problems of scicntific discoursc, all well
and good,

MR. DOSTERT: Lett's leavc out the diplomtic
discourscs in thls thing,

MR. WIESNER: We don't know whcther Mr, Harkin
would consider thc military rcquirements as being primarily
in the scicntific ficld or in the general,

MR. HARKIN: I would consider it scicantific,
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MR. BAR~HILIEL: I would likc to stross to you all
again that I believe that the problcas éf idioms can casily
be handled in a wider ficld than just in the scicntific dis-
courses. However, it could not bc developed in a widc cnough
ficld to include slang language. That would run into a vcry
larpe number and the only recsults would be to incrcase the
nunber of words,

MR, BULL: That figurc of ten thousand will take
care of you.

MR, OSWALID: I think you arc right. That figurc
would take in a lot of idioms,.

MR. KEIFLER: It haé bcen noted that units for
very high frequency arc very oftcn irrcgular, Lct's look at
it from the formal side, the scmantic sido, and view the
gsame situation., Words that.frequently appcar in German and
thc words wc havc that appcar frcquently differ greatly.

The target source is very small, However, with "gicft" we
have a very large number of thosc words in the German lang=-
uagc.that we would have to contend with,

MR. BAR-HILLLL: I havc not checked this statis-
tically in rcference to the words "therc is*". I don't know
of any Germans that would say there is a special kind of
meaninr Tor "this or that", _

MR. REIFLER: He would not say that therc is a

speeial mecaning, but he would understand that there is one,
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MR. BAR-HILIEL: I don't know about that, but I do
know that all these things obviously could bc zettled in a
rcasonable tine by a certain pool of linguistic experts,
They could tcll when a phrasc should be treatcd in the way
we would trcat idioms, I am surc we should try to chow a
clecar mcaning. This canbc handled; we havc only the prob-
lcms to solve.

MR. BOOTH: Therc is a problem of patterns in try-
ing to figurc the Frceneh languagce in this way. T think that
this has bcar going on for a hundrcd years,

MR. DOSTERT: This has bcen going on sinec the
days of the Revolution.

MR, WIESHER: I want toask & question i rogard
to many human translator machincs. Is it vwossiblc for any
given transtator to work cqually wcll in two dircetions?

MR. DOSTIZRT: It is not to be encouraged., I think
it is botter to train your ncople to be skillod in one
active language, and skillced in two or thri¢ othor lanruwascs,
but he must bc native to the language. It is rare that you
‘can find a non-native in anothcr language. Thorc arc some,
but it is rathcr cxceptional,

MR. OSWALD: John Albert was a resourceful man in
the State Department. He had to work undcr such oconditions
with English.

MR, REIPIER: I had to translate from English to
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Chinesc, In tho ¢nd, I was talking Chincsc to the Englishe-
man, and I wag talking Fnglish to thc Chincsc, I didn't
realize it, but that was the language I was using,

MR. DOSTERT': I don't know whcther or not the plan
that I have last night can, in any way, be of valuc in look-
ing at the machinc itsclf. Could wc think of a process
whoreby oncc your material goes into the machine, that wo
could thcn put on ccrtain codcs within the machinc by human
opcration, so that the message could b dirceted to onc nart
of the nachinc, Could we dircet it to onc arca?

IMR. REYNOIDS: This could bc accomnlishcd almost
instantancously., |

MR, DOSTERT: Could we shift from one arca of the
machine to another?

MR. REYIOLDS: We could work on that problem and
I think we could find an answer,

MR. BULL: I want to makc one morc polnt on the
subjcct of idioms. There is in Spanish a 1little saying that
says, "Hc is thc kind of a man that makcs a road out of a
path". Now, the point is this, To the Spaniard, the intcr-
nrotation of that is just as difficult asg it is to you. The
first Spaniard who said that statcment, put to all other
Spaniards the sanc intcrprctation problcems that you would
have if you se¢t about to intcrprct that statoment into the

English languagc, Bvery Spaniard would have to deeide if



54

the man that, "makes a road out of a path*, is rcally doing
anything or not,

_ MR, BAR-HILLEL: De you mean to say that thc
machine which is able to translatc onc language, should also
bc ablc to translatc from enc language to another?

MR, WIESNER:; I wondcr if the huasan transiator
could do thc same. _

MR, BAR-HILIIL: That is a vory important quostion
for me. This is a scrious mroblem in regard to codes. I
wonder if the translator scrvicc has $o translate from the
German language into English, and then be ablc to translate
from English into German, I wonder whether we should build
up two machines, or if wc should build up a system for a
two -way codc, The point is thoere is a certain degree of
bl-uniquc corrclation with this problem. Whethcer or not it
is worthwhilc or not, 1 don't know, This is a problcnm,

MR, WIESNLZR: This would wind up with us not
adnittine any différ;ncc in thc target language or in the
source, You want to have the machinc take a c¢ode language
and be ablc to translatc it any way that you want it to be
translatced, It is camplicatcd enouph any way that you try
to do the job,

MR. BOOTH: Onc word could have an cquivalcnt in
scveral languagés for a basic idca. If you arc called on

to translatc, you could rcmembeor that the ideas of onc



55

forcign languagc is translatced into the ideas of anothor
rorcign languuagc, so the output could be one or the othor,
Onc particular word is not tranglated into anothcr idea, it
is translatcd into anothecr word., This meoans that from the
machinc point of vicw, thc approach is diffcrent. You try
to look up a German word in the English dictionary and

scc the rosults, -

MR, BAR-HILIEL: Lot us assumc that we have words
in German which can be translatced into English, and that
those same words of English can be translated by one systom,
Would it not bo worsc to have these bi-unique words on a
spceial systom that would save a lot of moncy? Then,
thcse fifty thousand bi-unigque words could be tramsportcd
according to thc nccd, |

MR. WIDESKLR: You havc your tapc, which is not a
part of your machinc., This nay be the way you do it, in
viiich casc, I irould not think you would try to makc it by
dircet ncans, If you mean that the storage is cxtroemely
high within thc machinc, you may bec able to do it. It is
not a quecstion which you want to resolve horc., It ig
largcely a question of information,

MR. BULL: The problcm of the cquivalenéc of thc
words would bc taken carce of in the manncr by which you sct
up your vocabulary.

MR. BAR-HIL1EL: That is a mistakc. That is &
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fallacy. If your ccrbain statcuacnt in Inglish can be trans-
latud into Gorman in onc dircetion, or German to Tnglish, or
to somc other language, it docs not mcan that the smachine as
it is now will bec able to transliatc in both dircetioms.

This is not a problom for just onc dircction of translation.

MR. OSWALD: You raisc a very intcrcesting poirt of
the ability of thc¢ maching and.its mind. I have ncver given
any thought of its rovirsal in translation. It opcns a lot
of problcms, This is a bilingual wall and wc¢ have to find
out if thc machinc can rceverse the language 6f English and
German. That brings in a very intorcesting question, Have
wo skipncd a short-cut? Possibly therc is a short-cut to
this »roblci that wo have overlookcd, This ig soncthing
which should be glven somc scrious thought,

MR. LOCKE: This has grcat advantages for the
translation of any othcr language with the usc of tho uni-
vcrsal code,

MR. BOOTH: Instcad of having idcas in your lang-
nagc, the translation for any phrasc in any languagc could
be donc whercby phrascs would be the idea of the wholc thing,

MR, YNGVL: Thc noxt thing that you arc roing to
find out when you try tosct up a phrasc dietionary, is that
you arc going to have the samc troublc with the phrasc die-
tionary ag you have had with words. 7You arc going to have

phrascs being coual to sontcneces, but you arc going to have
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difficulties because this system will not go verv well in
all the different languages. You will have the same nrob-
lems all over again.

MR. BULL: Why do we want to go both ways?

MR, WIESNER: I am not proposing that we want to
go both ways. My question was largely aimed at trying to
understaasd just a little better, how we would handle the
problem, I don't nean to say that we want to make the
machine that way,

MR, REYNOLDS: Actually, I think an estimate on
the answer is, that it could be done. I think it could be
done with one or two machines, The circuits of 1} machines
would meet the required circuits to do the job, Actually,
it is a problem from the engineering view point as to
whether you want to reverse the functions of tihe input and
output of the machine., It .is merely a problem of adding
some additional inputs and outputs to build up the switch-
ing systems s0 that we can produce the reversals, In that
sense, it is only a machine apnd a half,

MR, WIESNER: It would require some tremendous
storare svace,

MR, REYNOLDS: That is right, but I still think it
igs fully within the estimate.

MR. DOSTERT: I think it would require less space

than we realize becausse there are certain elements that
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would not need to be reproduced., TYou could use a lot of
the material that is already built into the machine,

MR. REYNOLDS: You would need certain material to
reverse the functions of the machine, From an engineering
viewpoint, I think it could be done,

MR. BAR-HILL:EL: 7You should talk about certain
components of the machine, The operation of syntax would
be as - large.

MR, WIESNER: You don't know whether the syntax
would be wired in or taped in.

MR. BAR-HILIEL: If it works one way, you can
work it both ways.

MR, WIESNER: This means wiping out the memory
of the machine and not using it again,

MR. BAR-HILIEL: No, it would require the prepar-
ation of extra tapes for the machine,

..++.The morning session on Mechanical Translation

adjourned at twelve-Torty o'clocK.sess
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WEDNESDAY AFTERNOON SESSION
June 18, 1952

The meeting convened at two o'clock. Mr, Reynolds
was chosen as moderator for the afternoon session,

At this point, Mr, Victor Oswald read his mr epared
statements on "Word-by-word Translaiion". The following
vares contain comuents on Mr, Oswald's statements,

MR. BAR-HILIEL: You spoke of the harmless form
of the German word "der®, HWow, there is no reason to assume
that this is the translation, but what is the cass in the
translation of »der" into the Enelish translation meaning
"of the woman®, I don't know if there are certain artifi-
cial meanings to this translation.

MR, OSWALD: 1If you are going to take a word and
shoot 1t across to all the possible translations, one of
them has to mean "of the" or "to the". The only thing which
you need to know is very important, You need the basie
inTormation telling you that the code has been changed to
be translated into meaning the code, "of the woman", It is
expected that you would be able to work with these codes,

MR, REYMOLDS: I assune, at this point, that
Mr., Oswald is discussing this subject from t he views that
he discussed with Mr, Huskey, I suggest we call on same of
your suggestlons to tell what the nrogram was aboui,

MR. OSWAID: Let's suppose that vder" 1s number
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one in a register. Now, let's assume that "mantle" has =one
into the register, It will be nuamber twenty. By whatever
device these words come into the machine, without the number;
the nachine will be instructed to look for them, It will
then »nick un the form fromt he reristerw ith a number, and
then the information it requires which will show.that in a
combination "der' would nean "the", That is a simnle systenm,
Harry said it was; I don't know eabdbout it myself,

MR. BAR-HILLEL: You infer that word-by-word
translation is impossible, There is not the slightest incli-
nation to this, It has to be done block by block, but this
has nothing to do with it at all,

MR, OSWALD: I am translating these words as I go
alongs I don't know what I am doing if I am not translating
these words as I o along,. In translating from the machine
noint of view, the word would come up as "der"., Now, the
next nroblem is what to do with these meaning-bearing words,
and of course, that is another point. That would get into
micro-glossaries and micio-gymnatics., It is much too com-
plicated to go into it now,

MR. REIPIER: I am thinking of the languages we
are going to work with,

MR. OSWALD: I thiok Chinese is beautiful, and I
think the wisdom of the world would be vastly improved if we

could translate all the Chinese language into English. On
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the other hand, all the Chinese contributions to atomic
research have been rather brief,

MR. PERRY: Do you think you can put all the nouns;
adverbs, and adjectives into one category and say that they
ars meaning-bearing and destinctive, and that they don't have
certain syntactiﬁe features?‘

MR, OSWAILD: No, as a matter of fact, you have
fish and fowl, and then you'have sonething in between them;
something like part fish and part fowl, - The articles have
no ineaning, and the d emonstrative articles have no meaning.'
On the other hand, somewhere in between, and cairying most
of the load on their backs, the adjectives and poscsessive
adjectives zive off with a little of both,

MR. PERRY: Do you mean that the definitions will
just sort of slide in there? '

MR. OSWALD: Yes, we can lick this one half of the
problem by syntactic connections; but we have to lick thse
other half with a completely different system,

MR. BAR-HILiEL: The basic facts are lined up for
the numbers. We have thr:e and a half articles and twenty
prevositions. Then, we have thousands of adverbs, and you
would have 80 aany verbs and so forth, that the other
prepositions would be predictable, Articles have sone
itighly »redietable adjectives,

MR, OSWALD: That is one system that I don't know
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very much about, I shall assume you are right,

MR. BAR-HILIEL: It is connected with the ability
of the machine and the numbers. It is not really the same
as gsome of the others. One 1s =0 »preponderant, that it will
appear in all cases and not by litself,

MR. OSWAILD: Mr, Perry has put his foot right
vhere the weak spot is situated. I am how petiing quite
confident about how to handle nouns and how to handle verbs,
But, itis the middle group that I am not so sure abqut. Ve
will have to solve that nroblem too, Also, adjectives, and
in particular the adverbs, I am afraid of the adverbs,

MR. BULL: Obviously, the word has a meaning, but
it is of a different meaning. There is a sign for the class-
ification of the generics of speech; and as a classification
into the known speeches, there should be other signs. You
say that we are talking about words that refer to uniform
circumstances and to.external relativities in speech. Ve
would have to operate something like this in my vocabulary.

IR, OSYALD: Watch out, bscause here we go. We
are foing around the same old cirecle again, Here we have
the words ‘“read” and “red'., The lanszuage is a good deal
simpler than Aristotle’s was, but the word gets to be called
in a wrong manner. It does aot matter much to the man in
the street when he refers to the color "red”, but thit is

the level we are working on., I am confident that we could
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diagram the nrepositions. You see, as long as there is o me
kinad of lansuase~clue whereby the human intelliregce can
deternine what that thing is, there ean be & machine to do

it too., I think the difficulties in diagraming the situation
iz so complicated and so space-consuming, that it is better
and simvler to feed them through and iet the post-editor do
the worryinge about them,

MR. BAR-HILIEL: It is a global issue, but it has .
to be determined. Mr. Oswald does not intend to say what
he has just said, but he does mean to say that he wants to
determine effective ambiguities, Ve have the machine and
we have to consider .aore than a block., I would say that in
general, we have to consider the wheole sentence in certain
specific cases.

MR. OSWAID: If we ave roinp to be verbal, I said
that the smallest thing vre could work with was bloek by block
translation,

MR. BAR-HILLEL: But, you 4o not want toc arry out
the final translation for the final translation. It is very
obvious that Oswald does not intend to have a dictionary
like that,

MR. OSWALD: All right, he does not...I do not
intend to have a block dictionary.

MR. BAR-BILIEL: And the translation will continue

to be a word-by-word translation, »receded by block-by-
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block analysis; or as I would say, in general, taking into
conglderation the whole sentence so that at this point,
there is no quarrel necessary. There is still the remain-
der of the issues which we will hear later because they
atill believe that the whole preceding block analysis can

be reduced to a high degree. However, I completely agree
vith Mr. Oswald that this cannot be done, in general, by
syntactical analysis, They will tell us there is a word-by-
word bleek; and we will, in rgeneral, come ocut with a machine
outnmut which will be intelligible to the instructor and to
the reader,

MR. REIFIER: You just used the exrression "of the
meaning-bearing words" in your comments, If so, then Oswald
does use the block to determine the meaning of the word, and
their meaning of it. He does use the block concepts.

MR. BAR-HILIEL: But of course, he does use the
whole sentence to reducé the syntactical meaning of the
words in the message,

MR. REIFLER: How about the situations if he does
the whole thing in German?

MR, OSWALD: I think iir. Reifler is still where I
was two ninutes ago., It isg important that there he no mis-
understandines, Although the analysis is block-by-block, the
feeding from storage is word-bv-word. You must also under-

stand that I am not vroposing that the feeding Trom storage
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be block-by~block, and not phrase-by-phrase. I misunderstood
and it is important we get that clear, 7The reople who are
talking about word-wise translation are talking about the
nethod of feedings, from storage. I think that the efficient
way to annply that systen out of storage iS'word-by-word; but
only after the decision to apply it has been made block-by-
block., This nuts you in the nosition of being able to do
something that nobody but an infant would be asble to do.

MR, BOOTH: As far as this varticular examnle is
concerned, I found that I could read the translation very
eagsy. 1 suspect that any s tudent of this university should
be able to read it very easily, so I cantt understand why
vour groun out in California can't yead this also, There
must be something wrong with them,

MR, OSWAID: No, it has mnething to do with vhat
Bill said a little whilea go. It was just a case of st ng
dovm and reading the material. I think that unless we can
cive it to them to read in an acceptable form, that nobody
will take the time to sit down and read it., We don't want
them to say “take it away' or "I'm busy®. It has got to
be right.

M., BOOTH: Suppose that you are a mathematical
man, and suppose that someone said to you that a particular
book is of wvast significance to you, Suvpose we say it is

a sclentific paper and not & book; then, I am sure you would
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get a 1ittle curious about it. Then, I sunnose you would
say that it is only in German 80 you would have to »ick un
a dictionary and then you would read it because you want to
know what is in the vpaper,

MR. PERRY: I agree with you because I had an
experience with just such a situation when a Frenchman was
working on the Russian papers, Part of'the symbolisn was
with the fact that he was alresady able to réad. He had a
smattering of Russian so all he did was to look up a few of
the key words. Thus, he was working in the rield of theory
or probabilities. wWhat I wasable to do for him--with my
fair knowledge of itussian-~was to give him something that is
just about as good as this is hsre, That is, it was just as
good ag far as hitting the risht technical exnression is
concerned., Of course, I &id this verbvally.

MR. BOOTH: It was a set of ideas in his language
that enabled you to do it.

MR. PER:Y: I gave him something of what you have
heie, It was really awful, If I could havew ritten out my
ideas of what the Rus sian was, then he would have been able
to run ahead and do the same thing that you have done here,
He looked at it and sald that he was not a sclentist. I took
the thing back and looked at it for the first tine. After
lookinr at it, I decided that he could not figure it out,

All his ideas are highly Gernestic so I couldntt do it,
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It is a highly technical sense and, therefore, it is not
survriging that I couldn't translate it for him, If it
was in my line, I could have dne it and he could not have
done 1it.

MR, OSWALD: This suggests some exiremely interest-
ing ideas. I have, by no ieang, closed my mind on this sub-
ject., It nay well be, then, that the real specialist in the
Tield can read with ¢ reater ease than I had thought it could
be done, even if it be “nonkey talk", Maybe one of the
things that we had better get around to doing very fast is
to do some of the very broad testing of the intelligibility
of such techniques so that we can find how far we have to go,
and where we have to stop. I went into this because I had
to. 1 don't have any particular love for it and I feel if
we can throw this system out and have samething simpler,
then let's have the simpler method.

MR, PERRY: Yet, I think it has smething to do
with it, eswecially when you start ouv to learn a language,
ivhen I started out to learn myself, a language that was quite
far fron anything I had seen before-~-for examnle the Rusgsian
lanFuare=~I rot ahold of a text book in chemistry, My first
atteapt at understanding Russian only produced more “monkey
talk?, I can see how the iussians eXvressed their thoughts
because I could understand a little of the Russian language

and a little of the ‘“monkey talk®., Iun other words, a little
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knowledge of the subject matter is an immense help if you
are confronted with a statement in a foreign language.

MR, BULL: You need approximately five per cent
of the running text to arrive at this kind of information.

MR, REYIIOIDS: I would like to point out one thing
and that is the fact that wea re all specialists--each in
our own line--but we have a great deal of weriodical literw
ature to survey. 1 think we are all confident in scanning
that book, The nuestion ig, Just how xawch information do
we ~et in scanning a book? Ve are not »aving any nmarticular
attention to syntactical contents., I think you would find
very little, and you would also find that the only thing
that you have increased is the intenseness of the memory,

MR, LOCKE: 7You can increase thes idea of scann-
ing. That may help,

MR, REYNOIDS: I think vou are nore correct than
you are incorrect, |

MR, LOCKE: Someone wrote up soie conclusions of
a book that I wrote. When I read his concluslions, I had a
difTerent view of my own.book.

MR, BAR-HILLIL: It is still a questioa of what
has been édone and what has t¢ be done. Booth and Reynolds
have done more on syntactical resolutions than niipght appear
from what they have bheen telling us, Thev have not been

doing very nuch less than you have here, although it does
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not appear, We have to be very very careful in this resnect.
Now, what causes me difficulty when I meet the terms? I am
not a linguist. The linguists I know don't use none of the
terms. I belleve that after two minutes of exmlanation, I
would Teel nmuch better at home than I do at this moment., It
is not only the question of being an expert in biology, it

is also the question of getting some elementary intiroduction
of terms that I don't know a thing about. This is one point
.of what will come out if you translate something of this
gort. It is a problem,

MR. OSWALD: You want to do something, but you
only want to do as much or as little as you need to do.

Mr. BAK-HILLEL: They have done exactly this.

They have translated from French, Russian, and German, into
English, They have done it with some kind of syntactical
resolution., They have assumed that somehow, we are able to
find out that a certain word is something and has a certain
function in this sentence. I would like to know a little
bit more about soae of the things that they agree on., Do
they know what is what in this sentence? They have done
more experiments on it than anybody else,

MR. HRIMER: We have done very little experimenta—
tion, mostly Jjust for the fun of it to see what would come
out of it. We used three different scientific passages and
we simply assumed, or left to the translator the privilege
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of using his own volition in adding in the correct inflecge
tions or endiness to the words., I think I said vesterday
that the rule that we followed was to use ietters for the
first translation fiven in th¢ standard dictionary. If any
of you would like to look at the results, I have a copv that
is avallable for you here., Going from French to Enslish,
the translation is very similar,

MR. BULL: I would like to add something to youwr
sentences, If your Russian is saying something that you
know about, you can read thzt ' entence, IFf that sentence
is saving what we think it is saying, we know what it says,
But, if I an saving somethinz that is new, you don't know
what it says. So¢, you have the ability of reading in a
foreign lanquage something that you already know. But, if
the man writing the paner survlants what you say, then you
are stuck,

MR, PERRY: The point is that I started out with a
beginning test in chemistry, but that is not where it stops.
I used this because it requires a l}ittle research in c¢oing
it. You can use that to reduce the structure of the lange
vage to some extent,

MR. BULL: If we do it this way, we are doing
fine just so long as he re:ains within our camp. DBut, if he
slins one in on us, we are lost, I think that would ap»ly

in tbhe hishly scientifieal and technical business,
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MR. OSWALD: Assuming that all of this is just
what you say it is, and considering what we know about
genetics, I wuld like to know if anybody who knows just a
few key words would be able to figure out what anybody is
talking about,

MR. BOOTH: That is something that I don't know.

I could not say for sure,

MR, OSWALD: 7You rot yoursell a Tormula of some
sort, Possibly it is an international language,

MR, REYNOLDS: Actually, you have iIntroduced a new
concept. So Far as this conference is concerned, you are
of fering'your own knowledge vhich is not being considered.
In Mr. Bull's own words, we are looking at a particular
vhrase and he must supply certain knowledge. This also
gcorresponds to the machine, Things that are built into the
machine will come out; but, things that are not built in can-
not come out of it. However, it is mossible that this need |
not be g0 on a word-by-word analysis of gyntactical analysis,

ILi. DOSTT: I have taken the first sentence in
ir, Oswald's yamer, and I think you can call that somethine
like a general language. Sunnose I translated cach word by
its numbey one equivalent. Then, suwmoss I mat the alterna-
tives in parentheses, I believe that would add to the con-
fusion of the reader, but the text that comes out in French

is intelligible to a reasonably intelligent reader,
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MR, BAR-HILLiL: The load on the editors would be
enormous, It is something he would not want to touch, IT
he were forced to sit down and sweat it out, he could do it
becauge ve all are so intellirent, But, the lead is  high
and he would be confused, I know that tihe next nornings, or
at any ninute, I would leave, ITf vyou cairy oubt the counlete
statistical analysis, and.leave all the orisminal nmaterial in
the ¥nglish language, then you will come out of it all rieht.
This i= something I know to be a fact, I knoﬁ that he will
not be able to handle this if you do not cariy out any of
the grammatical analysis.

MR. DOSTERT: The only thing I was going to do
was to reduce the amount of ambiguities, which the alierna-
tives vresent to the reader, by eliminating the warentheses,
I think the text beconmes more intelligible and I have not
introduced any block process, excent in iwo instances,

¥R, OSWALD: The reason we ciiose German to work on
is becaus:s 1t cglves you the greatest mumber of problemns of
that kind,

MR, BAR-HILIEL: You have to eliminate all the
conjections, How do you get all the *s" examples?

M. OSWALD: We thought we had to do it,

Mit, BAR~HILIEL: I don'£ understand it, How can
that be? Here you have far too many “s® in your text,

Mk, OSWALD: Ve thought of having certain supplies.
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Now, ©ihis is the very beginnins of everything we d4id, We
thought we would have a supply of .a choice of singular or
nlural for every form, We were going to teach the machine
to peel off all the endings and shoot the words through. We
were going to supply, or give the machine the stem only, and
ask the machine to supply us with the ethical alternatives

in Bnglish,

MR. BAR-HILIZL: I do not agree with that. If you
can have a dictionary constructed in that way, the first
woréd will also be the most frequent word, He has sonme very
roof veasons to tell us that the thing does not make too
auch sense,

MR. BULL: There is a dictionary now out--it has
been out for three vesars--and it is based on the frequency
count of the English words., They set up the problem of list-
ing the first entries as the most frequent words, You can-
not resolve the difficulties that you run into on that,
because your first entry may have a peripheral meaning and
the Tunctions would throw off the person that comes at it
from & differeint point of view, Then, they make a comnpro-
mise between the two meanings., The next step is that the
dictionary was found to be invalid, so they had to g0 to
vork tb correct some of their errors, In the first nlace,
they didn‘'t know about their mistakes, and they spent a

quarter of a million dollars naking the dictionary,
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MR. BAR-HILILL: Now, I don't know about that. If
you were to take into consideration all the German-speaking
people, you could nmake a dictionary of the loawest frequency
words., So, if you combine this with the micro—glossary, if
you combine the first with the micro-glossary; then, you
misrht come out with sonething that is Teasible, But if not,
and you continue the general dictionary, you might have some~
thing that would work out for two or three sentences, but on
the fourth sentence, vou wouléd run into a lot of troubdbls.

MR, LOCKE: I think you are cutting the dictionary
up into five different fields of interest, One of the best
solutione for this nultiple-definitions-problem is the
glossary, and then if it i1s possible, give the order of the
frequencies in the field.

MR. BULL: That is sowmething that you cannot do,
You cannot do it in the order of frequency. It all Genends
on what article you are reading., They have a discrepancy of
fifty per cent and that is just about a s bad as you can get,.
it might very well wind up in a higher figure than that,

}R. OSWALD: The assunption of the Booth-Richards
operation is that you take the first dictionary meaning and
carry out the translation on that plan.

MR. BOOTH: No, that is not it., 7You can use a
micro-glossary.

MR. BAR~HILLRL: It is of very great importance to
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find out how much the gyntactical analysis would amount to,
Do you have to read all of the original text in order to
Tind a verb? For instance, why was it so sasy to under-
stand nr text? The reason\is that I have instructions that
tell me to look un the verb at the end of the seatence,
However, I think that an Inglishman that does not know any
Cerman will be lost, 80, who is he goins to ¢all on for
help? It is impossible, of course; ut maybe we should
give him another machine to help him out in the conversion,

MR, BULL: It is cheaner to do it in the machine
than to go to all the trouble to sducate a humaﬁ.

MR. OSWALD; May I try to point out a consenus
on this problem? I wouid iike to get awfully clsar in my
a1nd just what I think I think., VWe are agreed that a cer-
tain amount of statistical flip-Tlop is necessary, and that
it also denends on the ranre you are vorking from and the
language you are working toward., e arrec that a micro-
glossary is also necessary. It seens to 1e that the
thing we want to find out is jJust how little syntactical
flip-flop we c¢an sget sway with, and conversely, how big the
micro-glossary has to bs,

MR. BAR-HILIEL: There is one thing that disturhs
me. How many fields are you going to investigate? You
have physiology and & special dictionary for brain surgery,

Then you would have a svecial dictionary for every other
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specialized field, If you set it up that way, you are =zoing
to have a lot of trouble because you are splitting it up

too much, You would have to combine 27 dictionaries into
one, $0, I think this is not the best way to pet the facts,
I agree connletely with the principle that we have to use
the micro-glossary, but it is very difficult,

MR, BULL: If you are interested, I know the
figures on that gystem,

MR. REYNOIDS: This problem of assembling the
micro~glossariss is by no means something that is impossible
if you are willing to think of it along the lines that we
discussed last night,

MR, PEIRY: We ran into this sort of thing when
we started out to meke analysis of certain indexes, It
became evident very early in the gane that you have certain
vvords which are used by a very broad. range of specialists,
and these words seem to have the gane egssential meaning,
Then you could consider a word that has two meanings, like
the word ¥solution®, That word has at lsast two meanings,
There is a “solution” for a »nroblem in equationsg, and there
is also a Y"solution® for matter. These two comncn meanings
run right across the board, Then, you could have a word
like Yeullet” which is peculiar to the glass industry and

it would have its own meaning,

MR, PERRY: It scems to us that words like that
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are going to have a different treatment. Ve were concerned
with the problem of setting ur a micro-glossary., We want it
available for indexing purposes of the different words, and
to have it arranged according to the different fislds of
sneclalization, Under this system, we will know that anyone
indexing samething under “cullet is talking about something
that is related to the glass industry. What we finally did
was to say that here is a category of certain things that
have been arranged on a practical basis, You know, each
individual and each snecialist tend to generate his own
snecial languare or jargon.

MR. BULL: It has been counted that there are
$0,000 such jargons in the United States, I sunmnose that
these jarzons are based on the American dialect, and also
on the American soclety,

MR. PERRY: It will not be easy.

MR. YNGVE: When you get right down to it, you
will find that each nerson hasg his own dialect,

MR. PERKY: That is true in almost any professional
field or industry. You will always find that they have two
classes of meanings for a lot of words. One set of meanings
is used'by the specialists or the professional men, and
these words have a special meaning, But, they are not used
outside of the industry, il they are used at all. Then, you

have a great deal of comaon and scientific words that are
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comnon to many other industries. There are also same
general words that keep coming up under different conditions,

MR, BAR~HILLEL: This micro~glossary system could
be used and less and less space would be consuned. You see,
you will have the history of certain situations to work onm,
for example, in biology, evén the best scientific people
will use an exannle from a conpletely different field just
to bring out a certain point. Mow, if you have ane xpert
who would take care of tiesc few things that the riiero-
glossary will not be able to do, you might.he able to say
that this srstem is all right,

MR. BULL: That would only include about ten per
cent of the meaning~bearing words,

MR. OSWALD: Without realizing it, we have come
around to discussing ny second paper. What hapnens is thet
the casual word that strays in is not the one that in any
way would affect the context as far as we can see, and there
is a perfcctly good reason for it, I will draw a curve for
you., I an also glad to change terms in the middle of the
stream, so I will draw a aonotonous curve for you to show
you the amount of stray words.

MR. LOCK:i: There is one other point. When in
some technical work, I find there is a good ver cent of new
words bsing used that nobody around here knows anything

about. But, if you know the literary language, you can make
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a darn good guess as to what the words mean.

MR, OSWALD: Those words will not be on the nicro-
glogssary.

MR, DOSTRT: Thet would be a glossary of the
Amcrican terminology. |

MR. BAR-HILLIL: Tach day, we have to add un the
easily exrendable kind, not the rigid ones; so that every
day, you have all kinds of new terms that will have to be
used. Not all dictiocnaries are flexidle,

MR, LOCKE: It seens to me that the minute you get
in trouble, you are going to ha?e some method of looking at
the complets définition. we are going to have 1o phrase,
and we are going to have to get a complete definition, On
some ©of the words, we should get a blow-up to get the mesn-~
ins of the word,

MR. REUYNOLDS: Ve are in agreement that a micro-
zlossary nceds to be doveloned for veownle who will be the
ultimate users, Thev will he a “particulary customer, or a
Iparticular’ user. However, we do have to give mme consid-
eration to the syntax which was brought up with the expceri-
ments of the Rand Corporation, and was brought out in the
papers of Mr. Oswald. I suggest that we postvone the dis-
cussions on syntax until after Mr. Bar-Hillel has given his
lecture on syntax.

...This concluded comments on Mr, Oswald's lecture...
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At this point, Mr, Yehoshua Bar-Hillel gave a lecture
on “Opsration Syntax", The following pages contain the
comnents on Mr, Bar-Hillel's lecture,

MR, BAR-HILLEL: Just as a chemist-~-even if he
knows all the proper things of all chemical eclements and zll
other things--even if he knows them by heart, he would still
be unable to determine the exact chemioal substances of
something that had been composed of mixture of four or five
substances. It might take him one, or two, or three years
for him to find out what.he ig zoing to do, and nobody elss.
could tell him what to do, IEven with his Knowledge of all
things, he still has to stop to figure out what to do, and
in just what sequence he will do things im. He is told that
the Tirst thing to do is to soak it in hot water or sul-
vhuric acid. If everything dissolves, it 1s all right and he
has no problem because he has nothing more to work with. If
nothing dissolves, then they continue in another waj, and so
on until something hanpnens. At the ond of each step, he is
told exactly what to do next. OF coursec, sometimes he is
told not to do this or that, but he is stiil told not to do
this or that., It does not matter what line he attacks the
problem from, no chemist would be able to pull the answer
out within any short period of time, even if he knew every-
thing about the substances. There is no systom for the poor

chemist, But. everyone, if he likes, can try to develop
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his own system. However, in this case, it would not do him
any good and he could not come to any conclusions in less
than a vear or two because he still would not know what to
¢o. He would be really ntuck.

Obviously, the same situation is existing heie with us
in the lanruaze problem. You could give & man a gramaar
vook and soas German sentences, but he would still be at a
loas becaucc he would not know wheie to start. ‘hat shall
I do with this? Even if e gave hin the elenents of the
(ternan lansuare, he would be unable to do anvthing as fai as
nhonetic analysis is concerned.

MR. XEIFLIR: I was told sexactly what to & first
and what to do next. I was also egiven the third step, and
any others that were necessary.

MR. BAR-HILLEL: First of all, thosec linguists
would be unable to do this and not get any meaning, or find
out the structure of the thing. He points to all things
which a machine is not able to do. Of courses, the language-
tecacher could teach some rules on what should be done if he
iuns into a Gewrnas sentence, Of coursc, since the student
would understand imaediately some narts of the language,

The student would use some short-cuts becausc he imiediately
would unde¢rstand what is coiﬁg on. He will not nake certain

mistakes after a certain time, and he will be able to nake
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this analysis, Of course, with certain exceptions, even a
student will find problems that he is not able to solve,
Now the machine has to be constructed in such a way as to
gazry out the analysis of each and every German sentence,
This requires that we give the machine a sequential syntax;
a syntax resulting in éuoh a way that the outcame of these
and a few more nrecedine nlaces will be corcect, Wihat is
the next thing that has to be done? Thers has to be onec
systen for a eclven machine for a given language, and a glven
machine for a different language, and so on. This is a hard
thing to do. It requires great linguistic ebility because
you have a multinlicity of choices. It has an almost infi-
nite number to work from. You will never be able to tell
whether this system is extra good, or to find another system
that 1s better. All we want to do is to find one reasonable
system that will enable the machine, or a human being, to
Tind out the comstruction of a sentence in a certain defi-
nite time. It is a task which has stood to be accomnlished
for any langnage. The »roprosals have becar made to do it,
but I still say it is guite a step to take., Many meople
would have to work for many months to fill this out and be
able to do it,

MR. OSWAID: I would say that we quit because we
did not realize how formidable the problems would be,

MR. BAR-HILIEL: My statement is that even a good
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linguist with two or three students could not finish the job
in less than a year or so.

MR. REIFLER: _A good linguist and a man of exveri-
¢nce could do it very ravnidly.

MR, OSWALD: 1 don't think so, because he wants a
geries of sequential diagrans, The miﬁute we try to work
that out, the steps would ratify and multiply. It would be
very difficult for us to pull it into one rrogranm.

Mk, BULL: You are both wrong. I have becn work-
ing this vroblem in Spanish now for about eight years, I
have got the operation syntax worked out to approximately
60 per cent of the languare. Ve have sunk into this job, I
would ruess, ii it werc all paid for, about ' 25,000 worth of
labor, That is all cleiiecal lahor, plus the time I »ut in
on the job for eight years. WwWe had a staff of 15 »neople,
nlus a good linguist. I would say it would take four years.,

MR. OSWAID: You are talking as though we have not
done anything. We don't have to invent the compnass to dis-
cover America...we are well along.

MR. REIFLER: Try it on Chinese,

MR. BARK~HILL¥IL: It would be very difficult.

MR, BULL: I mentioned the help that I had on this
job. For a year, I had ten people putting in about ten
hours a week on the job, I spread it around over that

amount of time., Let me put it to you another way. In a
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three week period, any brisht lingsuist can take care of 75
per cent of the foreign language if you tell him exactly
what it is that you want to know, Now, it is the remaining
20 per cent that kills you because you cannot give a suffi-
cient number of cxamples of the material to him and 1list it,
In other words, we run into many difficult problems. 1 have
cortain problems on this thing which I would like to resolve,
but you cannot find an example for it in less than 845 pages
of naterial. The point is that I nced 500 examples of it--
maybe even a thousand examples--before I can determine the
operatidnal patterﬁ} It takes hours, vreeke, and months of
hunting heforec you can get enough of them analyzed, Now,
once you have found a model...

MR. DOSTERT: Once you have found a model, can't
you create other models?

MR, BULL: We tried, but then you get in ruts,
You simply multiply the same thing.

MR. LOCKE: It looks to me as though a solution
might be to mschanigc the 75 per cent and store it in thé
nachine,

MR. BAR-HILIEL: Ixactly, but I don't want to
start with 75 nocr cent., I want to start with 90 per cent,

I want Yo run the machine for just six months on an eXperi-
mental basis,

MR, BULL: If you start with 90 per cent, and run
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the machine for a half a year, you will wind up with a »er-
centage of 9.5 per cent,

MR. BAR-HILIEL: We could leave it and start it
all over arain,

MR, OSWALD: In the meantime, try adding up the
exnense of the paper,

IR, BULL: Goins from 75 per c¢ent to zero is a
tough nromesition,

MR. LOCKE: You bring uv a point that is bothering
me, How merfect a translation are we exnecting to get ous
of this machine without the services of someonc to smooth
it un, You talk about 99 per cent--you're buying a lot of
machine when you talk of a machine with 99 per cent perfec-
tion. Are we going to be satisfied with a machine which
someone could operate satisfactorily at 60 per cent? It is
anazing just how sood 60 per cent is when we get it. Won't
it be something?

Lk, REIFIER: Ve can dccide what we exnect is
enouch or imvortant.

MR. OSVAID: Who docs your onerating?

MR. BAR-HILLEL: I can give you an c¢xamnle,

MR. REYMNOLDS: I would like to hafe ome informa-
tion on Pollard's technique. Could we have a brief defini-
tion of what this technique was?

Mr, OSWALD: It is called a key to the rapid
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translation of German, and it is a text book that will help
the rraduate student in narticular to be able to zet a rood
gssential srasp of the German languase so they can read in
their fields, It is very clever. It is reasonably complete
but the only reason that it is not of immediate use to us is
that it starts from the assumption that the student trans-
lator has had a semester of German or knows thc clements, or
knows grammar, In any good course, he would get those facts,
Then Pollard's gystem would bse of some help to him,
| MR. BAR~-HILIEL: I would say that the comnila-

tions of Pollard and Oswald would give us 60 per cent of
this operation syntax, so if we are satisfied with a very
low dcprec of translation, we could start our work within
a half vear from now,

MR. BULL: Yes, but 60 ner cent of what? Is it
hisher?

MR. BAR-HILIEL: Ko machine, at this moment, would
be able to do it.

MR. OSWALD: As the "daddy" of those proposals, 1
know how many holes there are in themn,

MR. WIESNER: I would like to probe the mean-
ing of this percentage example, We can give articulation
tests, You know, I was shocked when I discoveragd~-when I
was working with Bell--that when they tested a certain long

line of cirecuits in a machine that has a coefficlient of 70
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per cent, they found it to be satisfactory. They found it
was satisfactory because the redundancy in the set was (K,
But, I wnder, whether we have something of the same sort
here, I would say this is 85 per cent on some scale, but

I would like a little discussion of what this scale is.
Does this amcan that we will get something that won't nake
any sensc to us, or does it mean that we will got something
that won't be accurate 15 per cent of the time? Does it
mean that the machine would break dovm 15 per cent of the
tire? It is not c¢lear to me,

MR, BAR-HILIZL: This means that if soncbody would
write German, and have scntencses that have one or two commas;
you would run into a certain amount of comrlexity and wind
up with two.sentences. But, as soon as somnebody starts to
use sentences of 30 or more words, you would have a differont
problem to solve. You could use cvery simple Gcrman scntence
and according to the combincd nmethods of Oswald and othors,
you would came out with a unique resolution that would be
too deep for the human-being. German scentences arc usually
not written or svoken without the use of commas. Sometimes
a German.scntence cannot be completely analyzed, and you
will find cases; fron time to time, where the contcenis of
the.sentcnce ig much too large. Ve do not cxweet to mve a
machine takins contents larger than the sentence into

account, but this is only a small set-back. If you have any



88

German sentence, I will show you., I can give you the follow-
ing examnle to work out,

"Hans dache dass Paul krsuk ist.®

In Gcrman, it might turn out that the first order to
" be ecairicd out ig to continue the number of combinations,

IR, WIESNER: Do you guarantce that we will also
necd 2 vre-cditor?

MR. BAR-HIILIEL: We have a e¢ertain amount of redun-
dancy which would take care of a certain amount of the so-
called nmistakes.,

MR, WIESNER: It scems that vou are building a
translating machince that will be used only for the German
language,

MR. BAR-HILLEL: You could start almost any place,
I7 I say start counting comnas, it is becausc I am.ccrtain
that this will be a guick method, But, if there are no com-
mag at all, then you have to look up the last word of the
scntence,

}R. OSWALD: How docs the machine know what the
last word of the scntence is?

MR. BAR<HYILIEIL: The machine would know because
the meriod would be at the c¢nd of the sentence. There would
also be  certain eraphic distinections. If this lagst word
were to start with a capital lotter, the machine would know

it is a noun so it would do somcthing else, I wi ll not
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explain what it will do beecause it is much too complicated,
If this test turns out negative, then you have to go to the
dictionary, because, under this condition, there is no »arti-
cipial construction in the combinations of the scentence. If
a certain test fails, then go ahead with the translation,
You don't have to do anything, because the German word order
and the English word order willi coincigde..

MR, OSWALD: The last word in that scentence is not
a noun, |

MR. BAR-HILLEL: ©No, it is not a noun. Howcver,
there is a certain t ¢ste--which I will not explain--for the
occurrence of narticipial construction which nced not contain
a narticinle at all, If the dictionary tclls me that it
micht or -iirht not be a noun, then I would have othcr nrob-
loms, This is the =aame thine that I told you beforc and it
is cxtremely complicatcd, I dont't want to zo into it. But,
we have s80lved the problems of all the nossiblc conditions,
because if the last word is a noun, we would have no rmarti-
cinial construction. If that is the case, we can g0 ahead
and translate the sentence., Ir thereis a comma, then the
situation would become v.ry complicated. First of all, we
would have to count the commas, and thoere may be one or more
in the sentence., If there is Just one comma, all you have
to 4o is to look up the word aftér the conma, and also the

viord betfore the comma, At the modent, I am nov sure of the
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correct scquence, You could do it this way or the other way,

MR. REIFLER: Did you say after the first comma or
before the first comma?

MR. BAR-HILIEL: I don't know if there is more
than onc corwmia, so I can't say whether you would stavrt from
the left ox the rirht., I dont't kpow, If there is just one
coila, looll un the word aftcr the conma, Then check te sce
whether this word falls into a certain list of words which
we shall call conjunctions or sutordinating words, You
would have to find out what tyne of woxd it 1s, 1In this
case vou would find vou would finé out that it is onc of the
few words among the 1list that connects the introduction by a
subordinate clause. I think that is what it is called. If
therc is only one combination, then you would have to check
the last word, Ii it is a noun, you will have to translate
whatever is before it and then g0 on. If it is a verb-- and
in this case thcre is only one verb--you will have to Prans-
late it xight away. But, ii it introduces a subordinatec
sentence, then chesck to find out what the last word in the
sgntenece is. It usually will be a verb., If it is a finite
verb, then I would continue to find out what the so-called
subordinatc is., This 18 a very complicated thing and I
won't tcll you how it is donc. ‘'he secret of doin~ thcse
sentences is that onee you have found out the subject, you

have to transfex this verb which appears at the cnd of a
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subordinate claugec. I can only give you rudiments ané noth-
ing norc, In this cesc, you only have to transfer the ordef
a:2d then start your translation. This could be dnc in a
relatively nuick sequence because this wholc sentence has
only six words. This is one of the ..ost sianle (cwnan aan-
tences. It is not the most simplc, but as far as doing work
on sentences which arc more comnlicatced, I amat a2 comnlcte
loss, At the momsnt, Pollard is not too much help hecausc
he has told us that he assumes too much, “The machine does
not know anything. It Cdocs not know the subject or the
vredicate, all these thinss have to be determined to a cer-
tain deprce, and where the subject night very well densnd on
the fact that it cannot be an objcect of what is shown, or
that it cannot be a »rcdicate or a vorb, you can gic thast we
would rave s0.a¢ »roblens to determine juot what it is. Some-
times, it nirht denmend on the fact that it could aot be a
noun, ‘this would rive us a mvthical sudbjcet, and you know
how to handle that nroblem, This can, in princinlc, be
handled, even though it is quitc complicated, Such a sequen-
tial svstem will te€ll you at cach ste- what you have to do
next after the commas. It will t¢ll you that if there is
only one comna, you will continue in a certain way, but; if
there is more than one comua, 1t will tell you to continue
in anothex way. Therc will be examnles for cvery situation,

However, vhoe whole svston is of great comvlcexity,
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MR. OSWALD: XY have one question in regard to your
sentence. How many words will it take, from thc machine's
point of view, to give you the 90 ner cent efficilency that
you are lookine for?

MR. BAR-HILLEL: It would take an enormous amount,
I don't know exactly, but it will taksé thousands and thou-
sands of words. _

MR. OSWALD: How many will kick back?

MR. BAR-HILLEL: TEach order will have to be darried
out thousands of timeg; but I an not afraid of this, cven
though it will be done with thousands of words., However,
don't forget that all of thesc orders are reducible to about
Tour or five elementary orders. The¢ most important opera~
tion is iﬁ matcehing up the tcrms,

MR. DOSTERT: You are goins to cdit a number of
r¢eurring facts?

MR. BAR-HILLEL: Yes, but the complexitics of this
rroblem arc of a much higher degrec than you realize,

MR, BULL: As far as I know, therc are only threc
reeurring patterns,

MR. REYMOLDS: That is right. 7The proccgs is
cssentially the sanc and the machinc has comnloted ite task
rcravrdless of how many elcments go to make up tho task,

MR, BAR-HILLEL: What will hamnen to vou in the

most important orders~-«if you even come to such a thing--is
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that you will know that you have failed in the vast majority
of cases, From time to time, there will be cases whore you
will have to check what you have coming out of the mis-fits
of the machine, Now, I don't know how many mis-fits you
will have to work with. There arc an enormous number of
onerations that you will heve to try because the nmachine is
duitb, unless, you find one gystem that fits, The machinc
will not stop unless you come to other examples, in which
casu, you will have to find other fits,

Take ag an ¢xamnle the German senténce, "John thought
that Paul lied.® This could be the number onc sentenes, In
principle, this scntence is ambiguous. The machine should
come out vith both resolutions. In one case it is a demon-
strative,

MR, REIFIER: But, there is only possibility,
You would have two of the ¥a¥ signs given in that scntence,

MR, BAR-HILLEL: In Inglish, you could change the
meaning of that scntence, so thorc is really a principlc of
ambiguities and if you take them into consideration, I am
surc you would Iind that it would almost never occur, In
nrincinie, I think thce machineg could come out with both of
the answers, Then, it would be up to the nost-cditor to
throw away one or tte othcr of the nossible outceancs and the
rcsolution would fit, I don't think we will have to give any

special orders to the machine to stop and then print out all
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the possible outcomes.

IR. REIPLER: 1Is it posszible from the noint of
view of the cnginecrs, to carry out the re¢scarch along the
different lines simultaneously? Otherwise, it would(take
quite sometime before you get the solution., That is, first
you would find out one thing, and the nemtt step would be to
do something else, But, soon you will came to a step that
will not fit and it will, therefore, carry you a thousand or
three thousand stages away from the solution. Could you be
ablc to carry on in a different manner?

MR. BAR-HILIEL: In princinlc you could, but you
would have to have three, or four, or even five machincs,
ﬁoquer, in principle, it could be done,

MR, WIDSNER: I agrece, but I would say that the
additional time would not change the order of things.

| MR, BAR-HILLiL: The machine could work on cach of
the operations for 15 micro-~scconds--~I don't know how much
time, hut it would not bhe too much--so the thousaands of oper~
‘ations would still be done in from five to 15, or maybe 20
miliionths of a sccond,

MR, REIFLER: But, are you finding a swvccch or
a system to show the *ing" words?

MR. BAR-HILIEL: No, you would have to usc both
wavs because no “ingh willl test through in the machine, It

will not tcll vhether it is onc way or the othcr, but you
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usually will be abls to tell, Let me give you a rfinal st&te-
ment on the testing proccss. T will give you a very simnlie
ficd account of what this is, This 13 calle@ the manner of
ressarch, Now, this i1s a rofinement of examination so that
the numbers are just arbitrary, The relations between the
numbcrs don't mean a thing. Now, I would likse ingtezd of
using some arbitrary numbers to usc an occasional systca to
indicatc the relation betwecn them. Let me explain it very
shortly. Let us usc the classes of »roper names End let us
i
desisnate ths classes of intransitive verbs by % « This
would form a sentence, If you would be nmore smecilic, you
could ¢all it the noun to the left, and that vould from the
scatence, Wow, thoueh it can be a noun, the mochine does
not know from nothing, so as far as the machine is concerned,
it could just as well be a noun ag a vsrb, In BEnglish, it
could be a noun, and it eould also be intransitive., It will
" not havren very often, but I believe that almost every one
of the English verbs could be ussd that way. Lot us just
bonsider it as some sort of arclass%c torminology., Tow, we
would have “%" or a system ofz__t: which would nake up
the scntence., for this purposg,(?% could make sonc sense,
Yowever, it is oomﬁlicatcd and I would rathor skiv it. You
could heve the “ny off to the rizht-- nu4.*-__. ané it vould
torm the name. You would have to rcfinc thgs thing, so that

an 28jective, which is somethins out of a noun, vrouwld form a
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noun, or a noun phrasc, Thc word following it vould form a
noun »hrasc, so it would be a (%) « Lot usg assuie that
there arc no ambiguitiés, and you.would come out of hers
with a multiple of syntax and a lot of different analysis,
Thesc will not all work because the machine will not be able
to tcll which of these systems will {it. If it doces Tit,
the whole thing will come out as an exact scntencc., Then,
we would know that our analysis, with all of the cther »rob-
lems, was ablc to fit into the system. Wow, the operation
which ig called “guasi* or “quasi cancclling® is very simwnle,
Whenever you have the sequeaces of forms, you can cancel the
forms according to the ordinary fragtion of words, If this
is somethins that is out to the lcft, it can be cancelled %o
the left, You cannot cancel to the right. For instance,
let us gbtart from the rirht and scc what hapnens, 1If one
"n" canccls out another n“, then all that you would have
left would be an “g", Therefoire, Y would know that all that
is left is a transitive verdb, and as you sce, that is corr-
gct, If I had "lied with Paul® in the sentcnce, it vrould
net work. It would not work because it weuld not fit, The
mechine will have to carry out all the possible cancclla-
tions., I could have started out with "%“ and the rusults
vvould be the samc, I could continuc witih the letter “s¥ and
ahiow you thet wve have Turo nicthods to work the problem with,

e know that thoe other Ysy would fit and ¢ know how it 1s
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worked and operated upon, However, this one "s' is morc
incompatiblc morec frequently than you would think., This is
bcecause of the differcnt types., The one type would be some<
thing which would let us call it a subordinate clausec or
somothing, which out of the scatence forms a noun, The other
is o dcononstrative adjecetive.

16, DIIVLER: I want to susgest soncthing, How;
wict T am goiﬁp to sussest will cause you to be hoviilfied,
Eowvever, all those clauscs--in a scntence of this tymeew~can
be »ut Into c¢lassce and considercd in German, inelish, and
quite a number of other foreign languapess. You would still
come out with nothing ¢l se but t he sentence sayving, “Paul
licd.,” It would be perfectly intelligible. If you did this
in the case of German to English, it would be perfectly
cloar all the timec. It just deo—ends on where you would put
the sign on 1t. 7Tou would have "Paul had this" or "Paul had
that™ and it would b ¢ nerfeetly clcar all the time,

M. BAR-HILIEL: But, this is a singular case,

IR, RUIPLER: I can show you that in Chinesc.

I, BAR-HILL:L: TPor the German language, it would
be necessary becausce we distinguish the artificial, Ve
distinguish “dags' as neaning only “thatv,

MR. REIFLER: Otherwise, you would havc two prin-
cirles of thought.

MR. BAR~HILLEL: That is right, but this does not
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apply to any of the other 15 German introductory statements,
This is only for Ynglish., TFor German, it would be different,
In addition, the comma tells us the story; in English, you
have the choiec of it sieaning one thing or the other,

MR, RBIFLER: I could say that whenever a Gorman
double "g' 18 mreceded by & coana, isnorc the comma and just
consider thc othcr factors. It would sinplify the situation.

MR, BAR-HILLEL: Dont't be deceivced by this message
that has to be refined, It has to boc refined to a wvery high
degrce, Theg machine wili be able to find out Jjust what is a
tlock, and also to find out what is not a bloeck. A bhlock is
something of which the exponcnt is the final index or that
the ¢ xponent is the "ing' letter index., Bvervthing in
which the "ing" letters are¢ indexcd are a block, Néw, the
machine will be able to automatically iind out whethor the
final indcx of the scouéncce 1is, or 1s not @ block, Thore
ave onlv two posgible ways that the nechinc ean declde that
this is a rossiblc block., It ig very obvious. If you take
out the senuencss of thrcee verbs, weﬂwould not inow what
the results would be, It could be 2 block or it may not
be a block. In the whras¢ "all the very great banks* the
machine wou.d have no trouble to decide whether or not it is
& block, It might be a block in certain circumstances. Now,
under the word *banks™ we could usc n%, The word "greatH

ll-I-l-ll

would be n |, then, “very® would be something which wuld
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n
form a ™ (%) *. 1In this casc, "very" modifics the word
feroat', Sg; yery' is all right and‘“the“ is just an adjec-
tive, To SEOf this, w¢ would have ?%; « The word ‘all"
would be ’El . Now, how shall we treat the situation?

There are two vosgsibilities of starting to work on this vrob-
lem. The machine is dumb and you have to try out both of
the systems. Now, this is something which is being done,
Therefore, the machine will have to work to the left and to
the right. By crossing out some of these "n's", we can
prove that this s cntence was uov a block,

Now, if the machinc is given a2 categorical dictionary,
a nono-lingual catcgory list tht will tell.you that the
snaces that occur between the verbs in the Lnglish lanecuage,
the nachine will be able to tell you to which caicgory it
would dbelong, You would have Lo have a million and a3 half
entries which tell you what arec the nossible caterories,
Then you have to give a complete list of its categories,.if
you come out with the wrong answer to your problems or if
you came out with an ambiguous statement, it only means that
somcthing 1s wrong in the ecatcgories. But, if the original
was ambiguous, you have another vroblen,

M. YNGVE: Do you mcan that the word "all" has

scveral possibilitiecs and that the word “the” has several
nogsibilitics? Now, with this particular sentcnce, can you

rive us an idea of how many diffcrent tasks this machinc has
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to do for this one example?

Mit, BAR-HILILEL: You want to know how many differ-
ent combinations there are? I think there are over 200 of
them, T am not surc of just how many more,

MR. REIFLER: This was suggested to mc one time,

I ha»vencd to discuss the problem of subordinate clauses and
conjunctions, Now I have heard that all we have to do is to
just discuss clauscs. As far as the engincering vroblems of
the subordinatc conjunctions arc concerncd, I think it is an
isolated »roblem, The machinc will cestablish the operations
for what is to follow, and if you consider the conjunctions
by themsclves as infinitives, that will solve the »nroblems
of clauses. In German, we could have a third, or sinele
clause that would'simplify the whole thing. Thc other sug-
gastions would break up the whole thing into other compon-
ents, It is a big problen.

MR. BAR-HILILBL: But the¢ rule of comnas does not
coincide with the rules to tsll you to take it out of the
sentenco.

.« oThe comments on ﬁfl Bar-Hillelt's lecture werc
concluded at this noint...

MR, RIYIOLDS: Gentlemen, I bhate to call a cone
¢lusion to this discussion, but we only have tine for one
more nNaner. I_would like to summarizc for you from this

vaper that has beon handed to me, It gives me a2 comvletely
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new concept of what we are doing in determining gramaatical
gtructure, It is a techuique I did not know about. I do
think there is sore hope that we do not nced to rogard his
wroinisc too scriously, but this is somcthing I think can be
done, I Tind myscll at a loss to ¢ xplain it.

«+.At this point Frofcssor Stuart €. Dodd joined the
confercnce, He was introduccd by Iir. Reynolds,..

MR. LOCKE: Since there has been continuivy in
the program, I assumc that Mr, Dodd 18 roins to be heard too,

ME. REYNOLDS: Yes, we shall hear fron lir, Dodd
now if he is preparéd to discuss his material,

MR. OSWALD: It is setting late but I sug-est that
we hold over to hear what hc has to say.

+ oAt this point Profcssor Stuart C, Dodd gave a
lgeburc on Mechanical Translation...The following comnents
arc in :¢ference to Irofcssor Dodd's lecturc...

FR. RWYNOLDS: I wish I haéd timc to indicate the
sconc of the prodbleas we would run into if we¢ have to build
the machine with unner and lower cascs, I think we could
build in a mark to indicatc the lotturs to be capitalized.

MR. BAR-HILLIIL: You will have to lmve sone sort
of a cavnitalizer. 'It is necessary.

MR. REYNOLDS: I think thoroe are numerous ways
of handling the problem, but they ar¢ all difficult. Also,

I don't think there is any necéssity for inmecluding thc question
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marks ot the ond of the sentences. There is no neccssity
for kcevning the signals in one operation,

MR. BULL: Since vou arc reading, vou won't Xnow
what the nunctuation will be at the ¢nd of the scntence
until you come to the end.

MR. WIESNER: During the period when you were £ill-
ing the machine and waiting to find out what was going on,
you might be able to carry out some other opcration,

MR. REYNOILDS: To what extend docs the machine
have to know that thers is going to e a question in the
target line?

ITR. OSWALD: TYou don't have any good understanding
in vhrases, cxcent for the cuestions., All these »arts are
just a mart of the language,

.« .Mr, Dodd continued his lecture on }echanical
Translation...

MR. BULL: There is one thing that is bothering
mc. What wduld you do with s swnecialist's terminology for
all the objects that he has to work with? We could run into
cnormous examples with the student of bugs. We now have
classified nearly a million species. You can't make a
million descriptions in perfect English and still get them
into a book,

MR, DODD: TFor the vurposes of méchanical transla-

Bion, vou arc not linited to a small vocabulry at all,
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MR. BULL: So, for mechanical translation, you can
take all the nouns you nced; but for model English, we just
throw them away.

MR, BAR~HILLEL: Therec are reasons. Therc is a
~basicé model English and a modcel Znglish,

MR, LOCKI: Well, first wo wecre aiming at the
world language. Then 1t occurred to me as I discussed it
with I7r. Dodd that nodel BEnglish may be applied to the »rob-
lems of mechanieal translation, Tven in mechanical transla-
tion, we have considercd the nossibilitics of using the
effects of model English for mechanical translation beceauso
we would not have a limitecd vocabulary., You would takc from
the modcl language whatever is practical.

HR. REYNOLDS: It is getting very late so I think
we should concluds this day's mceting, Tomorrow we will
really be ablc to discuss the leccturc that was nartially
given to us by iir, Dodd. T know wo all have a lot to ask
hin, and wc all want to hear what hc has to say,.

+es Unon the gugrestion of Iir, Rkeynolds, the mecting

adjourncd at six o'clock ...
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CONFERENCE ON MiCHANICAL TRANSLATION
Thursday Morning
June 19, 1952

MR. BAR-HILLEL: I think we're going to continue
for a few moments with Mr. Dodd's "Model English,."

o0 "Mr. Dodd then resumed his address «..

MH: REIFLER: Which mixes American with Chinese.
It could be a litersl translation from the Chinese,

MRe. DODD: 1 suppose thot would be the result of
this rule of trying to get a2 lenguage in which the Chinese
are, perhaps, the best example.

MRR. WIESNER: Is Chinese of fairly regular ratio?

MR, DODD: Yes, it is one of the words that is
difficult to change ordinarily.

| MR. OSWALD: Perheps, it would be more familiar
if you would use the plural "these" for the singular, and
the plureals "these" and *"those.," I think it would be nore
acceptable,

MR. BAR-HILLEL: This is not necessery at all,
The plursl of "this® book and "these" book? "This™ is only
when it stends alone. -

MR. OSWALD: This be not the ones I want. These
be not the ones I went.

MR, BAR-HILLEL: This is O.K.

MR. LOCK#: You cen't tell whether "this be®" is
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gsinguler or plural.

MR, OSWALD: This be the one I want. You don't
know whether it's singular or plural,

MR. BULL: Use “they"- and ¥“thatts,"

MR, OSWALD: So you say, “This is they." or
¥That's they.” "This igs they.' or "Be that the ones you
went 7 |

MR. BULL: 7You don't have sn indefinite, but as
far as singulsr ond plural is concerned, after all, when
youtre demonstrative, you have got a finger anyhow,

MR. LOCKE: Not when you're writing.

MR, BAR-HILLEL: This is fairly well established,

MR. OSWALD: This ig the form in which I want to
do it. |

MR. BULL: The form in which I want to do it,
iverybody kunows what you're talking about, and there szre
meny ways.

MR. BAR~HILLEL: I think the simplest solution
.would still be to add a few more words, to add "these' and
"this." The machine can use it much more reandily, so it's
simpler for the opérator on the intake or the output.

MR. REBIFLER: We could ignore the distinction
between singular and plural because Cninese does it, and iv
works very well.

MR. OSWALD: If it works, thet's the final word.
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MR, LOCKE: How sbout eliminating the gender
between "he" and "she" and "it?"

MR, DODD: In the pronouns?

MR. LOCKE: Why not "he" "she" and "it" without
distinction?

MR, REIFLER: The Chinese do not distinguish
between them, and it works very well,

MR. DODD: (from prepared speech) "To get rid of
inflections of person from the English verbs,.."

MR, OSWALD: Scandinavien gets by with exactly
that.

MR, DODD: (from prepared speech) "The unchanging
words '"more™ and "most" csn easily be useles.’

MR, BULL: Why not regularize and make it "more
rore” and "legs less?" Then you will eliminate more words.

MR, DODD: But it would be better to make them
particles,

MR, BULL: You would just have '"more good."

MR, OSWALD: What do you say by "More, more good?"

MR, BAR-HILLEL: You don't save a thing. Instesd
of saying “very g£ood," you say "more and more." You don't
save anything ot all. "More® énd "most” are two independent
verbs with no connection whatsocever.,

MR, BULL: What about "good,™ "betier” and "best?®

MR. BAR-HILLEL: 0Oh, yes, "more good¥ and "best."
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MR. DOOD: Just by reduplication of as nuch empha-
gis as you want,

MR. REIFLER: 1 believe you want to say, "He's
very good." This is "good good® in Chinese.

Mi. LOCKN: We say, "good snd drunk" in this
country, too.

MR. OSWALD: You say the sswme thing in Yiddish,
don't you?

MR. DODD: (from prepared sﬁeech) "Pgke the pres-
ent tense in the work snd let it not be inflected...”

MR. DODD: Thet little trick is a sweepling trick,

MR. LOCKE: Is teaching and was teaching.

MR. DODD: You have the pregent participle, "He
did be teaching."” end "He also will be teaching.”

MR. LOCKE: By eliminsting all perfect btenses,
what are you going tc do in a compound sentence when one
action tekes place after the next? "When you heve recd the
meeting, you turn the switch.® How do you expect to take a
thing like that?

MR. DODD: I intend to kesp the perfect tense with
the use of the word "have,"

MRe LOCKH: T assuned that the perfect tenses were
all eliminsted,

MR. DODD: IThat can be done, but it could be thst

you could keep "had" or some equivalent form for the single
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or imperfect tense,

MR, LOCKE: I think that in fsct we usuelly use
the present for the future, That gives you the feeling that
you don't need the future in English., We don't say it thst
way in English,

MR. BULL: You've &0t to have 2 perfect in English.‘
Even in the nost primitive languapges with no tenses, you
have to slways get an aspect of perfection.

MR, LOCKE: This isn't covered nere. Have you
covered the use of "have?®

MR. BAR-HILLEL: Of course, a few say, "ATter this
is completed.® This is evidence that everything else has
been done.

MR. OSWALD: How are you going to say it?

MR. BAR-HILLEL: 9After he will."

MR. OSWALD: HOW can ydﬁ say, "After you have
broken dovm this compound."?

MR, BULL: ™"After broken.down this compound, you
go about your business."

MR. REIFLiR: The Chinese say, "After broke down
the compound.,.®

MR. BULL: 1In English you've got a suflix of per-
fection there somewhere.

MR. REIFLER: "That 1s very right."

MR, BULL: So after it breaks down, "After broken
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down."

MR. BAR-HILLEL: There are so msny lsnguages.,

MR, DODD: When the committee working down this
finegl form gets into difficulty with their rules, Chinese
with their experience might be a wey out to meske a conven~
tionalized ruling; |

MR. LOCKE: It seems to me that itts applicable.
You esn say, "You cen do this because of Chinese of Nor-
weglen,.” Bﬁt if you can eliminate everything...

}R. REIFLER: 7You choose thet happening?

MR, LOCKE: 1If you only choose, but if you elimi-
_nate from Chinese everything Norwegian doesn't distinguish,
this is what we've been doing. This is the way we've bLeen
srguing all slong,.

MR. BAR-HILLEL: Dut the spplication, there's g
strong play. Otherwise, of course, why shouldn't we do &s
you propose. You wind up with some symbolie language that
works fine., |

MR, BULL: In French I don't see why you should
push yourself in the pogition of writing your progressive
tenses, It is just &s easy to say, "When he talked to her,
he played the pisno." Your "when,"” a simple tense, is just
as effective,

MR. LOCKE: You have an incompleted action. The

imperfect is progressive in most of its uses. It is
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imperfect in the sense of the vord,

MR, DOSTHERT: We will eliminste by cutting over
the edges. of the past indefinite, snd we vill retain the
past definite--the simplest of sll,

.MR. LOCK®E: You need something to indicate that
something is compléte.

MR. DOSTERT: The context is what we rely on for
some of our meening.,

MR. DODD: Ve cught to get a one to cone corres-
pondent for each item,

¥MR. DOSTERT: “While he,* or #lWhen he talked to
his cousin, his brother played the piano." In french
instead of using the imperfect, I would say (A sentence in
French was spoken).

MR. REIFLER: I would like to say to Dr. Bar-
Hillel thet we don't nesd to consult Chinese, we can con-
sult Pigeon ¥ngligh-~-and it works very well there., But ss
fer as this so-called wording, it i1s o matter of fuact thet
it is a substance of the word meaning, a word meaning to
complete to perfect. "Thus he came." is in Chinese, "He
come, ¥

MR. OSWALD: I was saying that we need the gadget,
but not the whole system. There are thousands of ways that
it oan*be done. The German does it exactly like the French.

It combines the present tense of the verb "to be® with the
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present participle.,

M. DODD: (from prepared specch) ‘Leading with
the verb "bhe" with the passive participle t-ed,..?

iR, OSWALD: You didn't point there thest you don't
have to have a passive voilce.

MR. DODD: No, but again that is a matter of
judgment, But if you want to give thet much conception to
fanilisrity of the current uses, then, perhaps.

(from prepared speech) *Then for mood the present
tgelping verbs,! they might be called..."

MR. REIFLER: In all those languages, at least
which I know, are those helpin verbs auxiliaries of mood.
Keach cne of thece has occupied part of the territory of
snother one. You have constantly to consider, in English,
a1l the sdjectives.

MR, BULL: If you sit around long enough, *can”
will do it in Xnglish,.

MR. BAR-HILLI#L: You could cut those by hslf snd
not lose anything ¢t all.

MR. DODD: {from prepared specch) “The two very
useful psrticiple endings..."

MR BULL: I fell off the boat right there, You
were going to lLave Mion" and "lionness?!

MR. DODD: If you want to express the idea of a

feriale lion,
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MR. BULL: Then youtve got two forms, but you
haven't got s free form.

MR, WIESNER: You're inventing & new word for
ness,W

MR. BULL: %You've eoncocted a new word for "lion-
ness.” 8o all things thsat hsven't got an "s" in front of
them ere male?

MR, DODD: They would be unidentified as to sex.

MR. DOSTERT: We all have the word "she," as
ishedog" and fighedion,®

MR. BAR-HILLEL: A ¥Wshedog' in model Xnglish means

=

MR. REIFLER: 1It's not a female dos?

MR. BAR-HILLEL: It's her dog.

MR. REIFLER: Whose dog? (Laughter)

MR. LOCKE: You eliminated the redundancy, now you
can't telk anymore,

MR, REIFLER: That's what it mesns in model #ng-
1igh? |

MR. BAR-HILLEL: TIn model bBpglish you say "shedog™
or “her dog." So you heve to be very careful,

MR, REIFLER: "I sew she-~dog."

MR. OBWALD: It sounds like Chinese,

MR. DODD: Of course, you can use "mzle lion"™ and

“fomale lion."
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MR, REI¥LER: You can indicate the feminine gender,
it would enrich the English language. You don't know
whether it's a mele or a femsle doctor., It would be better
to use "professor® or "professoregs.”

MR. BAR-HILLEL: I think it would be better to use
fishe" for "her,v

MR. BULL: "She-professor,"

MR. DODD: (from prepared speech) "For mechanical
transletion, & model language nay be useful at the pre-
editing or post-editing stages or both.®

MR. BAR-HILLEL: 7You were spesking about mesning.
You mean appérently one meaning, because otherwise it cannot
be schieved,

MR. DODD: You ¢an approach it just es dictionaries
;lve the different chief meanings of the word, as you have
in conventional use. And there are now gemantic dictiocnaries
that give the meanings of phrases as well as the multiple
meanings of single words. We could work elong that line es
far as possibtle.

MR. BOOTH: 1 think the time is getting on. I
think it would be better if we vent on to Professor Locke.

MR, BAR~HILLEL: I think we should discuss it
longer, the summary is not enoush,

MR, BOOTH: There was a period of silence,

MR. BAR~HILLEL: Those proposaels are of grest
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importsnce. It is necessary- to comment upon at least & few

things., There are two things completely independent from
the mechenical trenslation, and I believe we are not inter-
eated here in discussing it in this way.

How far could one of the three letters, these three are
the hwost resl. You can.interpolate end compromise as much
as you like. There are three letters, as you remeumber,
where one could accept this language, end I believe you
could concentrste on the less radical problems because &s
soon ss you run into it, the situetion becomes even more
complicated,

The achievement of completely regularizing the grammar,
which is English, is pretty easy, but rnwuch more importent
the achievement of regularizing the syntax would be unique,
York up to & certsin degree. This is something thet would
obviousgly simplify to an enormous degree mechanhical transla-
tion, as we have seen, or the recognition of the syntactical
feetures of the given sentence in Fnglish, You have seen
thst eech noun could be = verb, perhaps, an sdjective and
meny other things.

MRk. DODD: There could be different ways to sey
things, the synonyms, the richness of expression in s lan-
guage., Bput actually, in the long run, you can do it by
stenderdizing the »ord order snd having svery part of cpeech

become able to be used as sll other words of speech,
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MR, BAR-HILLEL: 1 entirely agree with that, but
& humen being; would be able to handle this easily--for &
mechine it would be harder. If you have this array of six
or seven words, each of which c#r be & noun, can be an
ad jective, perhaps, sometimes en adverb, snd so on; then
this fitting in business is whot does this function in this
context, You will say, "Of course, it depends on the order,”
The first, but now whetts the first? Not the Tirst verb is
the subject., It's the only thing you can say 1 the first
group is the subject, vhere the Tirst group mey contsin more
thsn one verb, If you have seven words, what is the verbd?
It's the second or the third, fourth, fifth, &nd so on and
so on, So the uniqueness of the verb order lies easgily and
very well to word groups. But how does the machine, end to
5 certain degree & human being, able to find out what form
in & group? And there will be complications in ordinary
Inglish because each verb would be able to forefill nore
functions then in ordinsry iZnglish. It might turn out that
there would be complications ﬁhich we do not see at this
time, at this moment,

MR, DODD: You cezn indlicete which is the subject
in the text st least, at some point in the ;entence, which
modifies the other things.

MR, BAR-HILLEL: A human being doesn't need itb;

then if he doesn't, then the machine, in principle, doesn't
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need it,

MR, REI¥FLi#R: T should like to express most strong-
ly from the outset, before we ever thouplt of this machine,
thet we should not nsrrow dovm all of the thinking to those
languages which hsve not such an absolutely fixed verb order,
ag Chinese, as proposed as a model langueage~-where the
dictionaries indicste that this is a noun and so forth.

Yesterday Oswald pointed out that we are, in the first
respect, not interested in the lenguege like the Chiness
because we are not interested in traenslention of the
Chinese language. I 4o not think at &ll in the mechanicel
trensletion of the Chinese lsngusge it is possible that you
mey say thset the reting of the Chinese lenguage, as far as
sciences are concerned, it's not very grest today, but, it
may be grester later. But what I'm getting at is that there
is & lot of information in Chinese literature and so forth
which scholars need, not stomic physicists, but there are
other branches of humen knowledge where enormious inforueation
is evailable in China, and which we would like to have at
cuy disposal.

On the other hsnd, we cannot be sure thst, say,
countries in which Iinglish is spoken or French or Germsan and
will continue for ell times to be the waln sources of know-
ledge, of scientific knowledge, we have from the very outset

to consider to develop mechanicsal trenslstion in lines so
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that MT may serve to meintain with respect to 2ny sources
of avasilable information., And if we do that, we should
develop mechanical transletion on the lines of regulsrized
longuage, or & langusge with a fixed verb order. If it is
not possible o mechanize the determination of the gramnsti-
cal mesnings, every word according to its position; we would
heve to find enother mezns. Ve would lheave to have @ humen
arrenger, the service of & humen sgent to do those things,
For our immediete interests, it lies practicel to do so,
but in the long run it would bdbe much better for us and for
menkind.

MR. PERRY: I was going to say smmething which
gpparently the Professor said yesterday. That is that model
English would make an obvious ideal target language, and
the machine can enforce the target languege on the consumer,
Unfortunately, as Bar-ilillel ssid, this the smallest of our
problems. We would like to start on a model language. In
other words; this reduces the problem but does not eliminate
our most serious problem of MT.

MR. BULL: I like some of the things here. Suppos-
ing yOﬁ were to take sny foreign laenguage znd do your durn-
dest to trenslate it into English and let the machine decide
whet your model EBnglish is going to be. Because iIf we have
limitetions with bugs end so forth, and thet may produce for

you sutomaticly, in spite of yourself, your model inglish,.
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MR. REIFLER: My second paper deals with this
problem. I'm thinking of model English not in this form,
but as a model targetllanguage adjusted to the particulesrities
of the source langurges, As you say, people leave it to the
machine., But we could set down the principles for it. Ve
could study each of the source languages snd find oub as to
what respects we can adjust model English to it, in order to
simplify the English problen,

I have already certain definite supgestions for pur-
poses  the world langusge. This is very good, but for our
purposes we nay neke a different selection. Ons exeanple is,
for instence, the ending"ed,” the past tense of sll verbs,
Thst would p?obably be good for & nunber of lanjusges, but
certainly not for German or Chinese bhecause we don't use it
there, But we do have something for "ed," therefore, we
would use the "ed"” to express the past,.

But what =zre you going to do with the past participle?
But English has a second form for the pest participle.

MR, BULL: We've another slternative thst maybe we
could say, "He has bringen." and so forth. Thus this is not
the only case now as far as German end Chinese are concerned,
The model terget lenguage which we are going to vut into the
mzchine to those pecularities, even our eliminstions it still
would be legible. It should still be clear. He should be

able to understand thet type of English, and since we are
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chooging between different slternatives...

M, DODD: T dont't see why the consideration of
German, that it doesn't have the "ed® form, should meke o
difference. Because you're going to have to translate it,
Just translete it in the ved™ form,

MR. OSWALD: The thing that occurs to ne is that
some of us sre thinking prinsrily in terms of an operation
thet could be done reasonsdbly soon, gnd the prerequisite for
doing, this feirly soon is the turning of the langusge into
monkey talk., I wonder where we are going to get.

MR. DOSTERT: 1T think it might be well to have
that as the first objective of our'efforts._ Yhen that time
comes, to proceed with en experiment that would feed authen-
tic lsngusge 2t the infant stage so thet we gutomsiticly
eliminate the monkey talk &t the beginning. Then iﬁ vrould
be my disposition to try to learn by doing and not to learn
by guessing. See what contes out of your machine., See the
degree of unintelligibility thet you have there, and then
procecd to work on your output to reduce the area of the
unintelligibility by regulerizing, if you will, or by
defanmiliarizing, if you will,

You would do it within pragmetic limits, and then ses
what you'lve got. It may be thet you heve to fun several
tines before you reech o degree of leriblility, but it sceoms

o me thet if you start first by experimenting, rather thsan
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before you know it you are on the right track of the best
pProcess, .

Maﬁy of us ere going to set out mercly to prove either
the nonkey talk that poes in, or the monkey talk that socs
out. Why should we bring or confer all our prejudices on
the machine. The machine comes to us with a virgin nind--
that 1s well., There are few people that approsach any prob-
lem with & virgin jaind. IHere we've golt the incredible
probshility of getting somebody on the machine to do some-~
thing on lenguages without any kind of acquired prejudices,
I think we would be doing sood.

MR. BAR-HILLY¥L: Unfortunately there would be
humen readers instezd of mschine rcaders.

MR. OSWALD: You cen only insist on sinmon pure
virginity.

MR. DODD: You can go evon further snd set up s
school population that could be a standardized population to
resolve these questions. So thet whenever you ran into any
difficulties; such as, *Shsll we mneke it more regular or
more femilisr, which would it be?" Then you could have this
nore regulsar., This use snd the alternative uses and find
out which one resulted in intelligibility, as determined by
those children in the scores they were able to get in spell-

ing thot material. It could resolve all your dirficult
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problems, You could determine from the children whether
this was going too far or not. You could come up to &
crucisl answer to every probiem., Therefore, you could
accept this ruling or not,

see Mr. Locke then gave his sddress ...

M, LOCKE: But the minute they started writing it
crept in. Then I suspect thet the flirst vriting might not
have veen an attempt to represent words, but may heve been
pictorisl, and only an sttempt to represent things--the
special relations between things. But certainly very ecarly
we hed thet attempt to represent words, snd then laber
syllebles, and then finslly the attempt to represent what
people thought of as single speech sounds and what are
_ usuélly called phonemes today by the linguists.

MR. BULL: Thet cen all be trsced in the Mayan.
They actuslly perform a logical procession. They were just
on the point even of getting phonetic representation.

MR. I,OCKE: This seems to be the logical order,
but it stems from what we know from other lenguages. The
Bgyptien hasg s mixture, the Karns in Japanese, and in Eng-
ligh wve have pons over to attempt to show simple sounds by
letters.

The historical development gives us s lot of unncces-
sary letters end peculiar letters. We do have alphabeticel

lettere that I define es an ettempt to represent the sounds.
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So to try te sharpen up this distinction between the written
#nd the spoken lengusage, let me ssy that thinge are perfect-
ly obvious that written lahguage ag written language is
visual symbols distributed in spsce sccording to conventional
petterns, The eye has the ahility to resolve these patterns.
I had these visual symbols, and I dor't knov whether the eye]
or the ear is theoretically cazpable of teking informstion
faster,

MR. BULL: The eye.

MR. LOCKE: So the written language has an advan-
tage in thet it can assemble informetion fester then any
other,

MR. OSWALD: It depends on whether you are audio-
minded.

MR. WIEONLR: There somebody mcy know the answer,
but Itve heard...

MR, BULL: You cen resd many #more words than you
cen hesr.

MR. DODD: The esr cen somctimes take 1n nore
words thsn the eye,

MR, WIESNLR: But you've seen the altiempt to
determine whother or not you have the ability for comprehen-
sion audibly or from sight.

MR. BULL: Teke a thoussnd words, a reeder will

get vthrouwsh a thousand words at & speed that would be rwuch
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than the eer could take in thst meny words,

MR. LOCKE: Nobody haes made & phonograph record
cleesrer by speeding it up.

MR. DOSTERT: You have alreesdy modified your state-
ment. You spesk of & very fast resder, but there are =ls0
very Tast hearers; T don't think you ce&n be cetegorical
about this. I would rathexr say thet I can hear fester then
I cen read one hundred words at a rapid speed., I would get
througﬁ those hundred words faster than if I used ny eyes.

MR, REIFLER: In one respect you can be categori-
cal, when you have something to read, you csn skip a lot.

MR, WIESNER: There is soie evidence thet the eye
is faster than the ear.

MR, LOCKE: We are getting & bit mixed up sbout
whet the eye can tske. When you talk about which is faster,
the ear is limited, the sye cen take & space pasbttorn.

MR. WIBESMER: I don't think anyone has ever been
able to determine it.

1IR. BULL: I was wrong.

MR. REYMOLDS: In the first place I tiaink the dis-
cussion is talking about the Speed with which we can resolve
the informstion presented now in terms of actusl storaie
mechanism. There wes some rether interesting experimcnts
that were reported by Liclllets of m. I. T., znd in this

poarticular series of reports you will find an anealysis of a
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cet's brain. Now the reason I bring the cat out is that,
and the reason it was started, the cet accepts informetion
apperently at the seme rete through_its sars as it does
through the eyes. The question was e nsuro-physioclogsical
cuestion. dJust how does the cat scan information received
orally #nd information received visuelly? Certaln ears were
loceted in the brein, 'These were compared in terms of erea
and in termg of estimated number of neurons involved in
gccepbing the information snd intcrpretation, end in the cat
they- turned out to be culte conmperable in size and ability
to resolve. So far =g the human being is concerncd, ve csn
identify the seme kind of ereas in the brain es we cen in
the cat.

The relative number of nerve centers that are used for
the interpretetion of the informetion are considersbly lcss
for the esr then for the eye, and they have bsen pattsrned
out., I believe that it was in the lzst issue of "Scicntific
Americen,” there was a report by 2 great British physiologist
vhere he said thst we can pick up more informetion through
the eoye, as compared with vhat we can pick up through the
BEY .

e are talking about & machina.s We should be able to
recognize at the outcet, here I sm harking beck just ¢
little snell emount to what I ssid previously, we cean condi-

tion the input either to sccept informstion by the nedium of
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gound or by the medium of the printed page. The one is more
difficult then the other because we respond intellectually,

I am holding in reservation here what I am trying to say
here, that there ére some techniques which could be discus~
sed at length in the engineering. The rate of input is
guestionsble. T think thast the visual scanning is still

by fsr the more rspid of the two. The only thing I wented to
put out here is, to get some factusl information these tvio
will give some background in a not toq technicel schse,

MR, LOCKE: T think I went off the topic of my
paper here. I didn't know which was a better wsy. To come
back to the visuasl symbols of written lsnguage, the printed
form of lenguege is composed of & combination of these things
seperated by short or long spsces end punctustion,

Hendwritten lengusge has verious curving which simu-
letes the printed forms, but rether wide deviations sepu-
reted by relatively sghort or loager gpsces and some punctu-
ation, probebly not as much ss in the printed and probably
not ss logicel ss in the printed fornm. |

Now opposing these two types of written language is the
spoken language. The spoken languapge is composed of audi=-
tory symbols distridbuted in time. The spoken lengueage is
composed of veriousg combinations of notes. I don't know
what to ccll them, so I'11 say combination of notes which

may be sounded on different psrts of the musical scale. Bub
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these cords retsin their identity. They are separsted by
relatively shorter or longer pesuses, which usually do nos
correspond to spaces of the written language., The pauses
in the spoken language do not correspond to spaces between
vords. There are no spaces between words in the spoken
language, you have nothing of this kind.

They have geperated these combinations by accent and
rhythmicel features which do correspond in part to punctu-
ation and to word speces in the written langusge,.

One more type of spoken languare which I would like to
condense into onc word "processed speech.™ This meens speech
which in anyway hes been transmitted, recorded., This
invariably includes some degrsdetion of the symbol patterns
anslogous, perhaps, to the handwritten case of the printed
word. Any telephone conversation ususlly givés you o Qegra-
daetion of the symbols.

How for the utilization of written symbols in mechanical
translstion, I'm not threading on snyones toes 1 think, in
the pepers that heve gone before. I hope that I'm not
threading on the pepers thet come after. What I want to do
now is to study the progression of opersation in mechanical
translation as I foresee it.

First, usuelly I think most of the materisl which we
will want to process with MT has bsen spoken. This is s

gusstion. Maybe you would like to say thet mosgt of it weas



written without being spoken, but I would not be surprised
if hsll or more wes in the form of orally delivered papers
r speeches. Anywey & good proporiion of it was spoken
before being written down.

The first operstion then wss toverite it down. This is
gsterting with the speaker, with the person thet originctes
the paper. First he wrote it dovm; then he hnd it typed and
edited, because almost lnvariably a paper gets edited.

There's the second operation. After being edited, it
is typed or printed snd then proofresd. If we have a »re-
editor for M¥, the pre-editor will take this printed znd
typed meterial, end he will pre-edit it. Perhaps, it will
be possible thet it will be typed sgain, the pre-editor will
teke and retype it sgain. That is the third operation.

Mow it depends on the type of input for the machine, butb
it may heve to be typed sgein on a keyboard on the machine,
Maybe we can eliminste & pre-editer.

MR, WIASMNER: Maybe the pre-editor could put it
into the mschine?

Mit. LOCKE: " I'm not sure whether the pre-edijor
would want to roesd it again. B®ven in editing, I thiak,
after you have edited, vou would want to look at The final
copy. So in all probsbility the meteriel will be typed
again into the machine or punched or taped in some way, to

pet it into a form which the machine can use. This forn
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will be reesd by the machine, and it will then be processed
and go through the syntax and dictionary business which we
have discussed, If there is a post-editor, the output of
the mechine will be post-edited. This means thst he will
have to read sgain all the material in its entiret}. With
all the mﬁltiplicity of reading end typing through which
this meterial goes, the time involved here is really very
substential, It hgs to be typed once more because he will
pick it off the machine, edit it, that machine version, and
then it will be typed in the clear and then, perhaps, printed.
If the post-editor has another editor, the chiel editor,

who rereads the stuff--ss one often does have to clean it up--
if the post-editor has it cleaned up, it will go through
another typing stage; and then finslly it will be printed in
the cleer in the target langusge.

#MR, REIFLER: But if you eliminate the editor and
the pre-typing, it will ssve a lot of.time,

iR, LOCKE: Look &t the time all these people who
have got to type it and resd it through will take.

MR. YNGVE: How much does it cost to write a paper
in the meantime?

MR. LOCKB: We can leave that out,

MR. WIESNER: I think it is a pertinent guestion,
though. Perhaps, if you can translate the paper, you can

avoid doing 211 the background that it requires--doing it in



your own language. Suppose it writes at $100 a word to
write o techniesl paper, you can avoid doing that, §10 a
vord is worthwhile, |

MR, LOCK®E: 7You cen srgue thet it's cheaper to
write it.

MR. WTESNER: We'lve never figured out the cost of
not trenslsting.

MR, BULL: I think we should think in terns of
what it costs us to hire & translstor to do it, and &t the
pregsent time, at the present moment, this is in line with...

MR. DOSTERT: Point four, point eight, about
point four eight tonths of & cent for translated stuff. The
commercial translators do it for less than thet. They mske
g substential profit.

MR. LOCKX: So much Tor the utilization of written

symbols, Now for the utilization of spoken symbols. There
are two types of ubtilization. First, is delsyed utilization,
In delayed utilization, and this corresponds to the Cirst
state in which the sound is recorded. It may be recorded as
sound; it may be stenotyped; it mey be tTaken in shorthand.

In the second stage the sound is typed out by =« typist, or
W shall; perhaps, in the nesr future type it out on & speech
typewriter; which will automaticly teake the sound weves and
put thera into phonetic syubols,

MR, VVIRSNER: That's the most optimistic symbol
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you've made this week.

MR. LOCKE: ALl right, I'11 say five years. This
is after 211 when we've considered the rest of this peattern
here. Five yesras, perheps, 1s not unguestionable. Perhaps,
we'll have it as soon es the rest of these compenents are
reedy.

'ell, now once it's been typed by the typist or by a
speach typewriter, you then vprocecd as in step one Lo the
written symbols. So you haven't done anything, except that
your outfut of the machine will principally be in written
form., DRBut there is no esrthly réason te say that tThe output
can be spokoen langusse. There is no earthly resson o say
that we can't synthesize it. If we can get it into the
machine phoneticaily, I ¢sn see no reason at all why the
mechine shouldn't trenslate into a phonetic form ratiter than
alphebetical forms. I don't think there is sny difference
at 21ll. I'm telkings about writing the output in phonenics
rather than ailphsbeticsl., 8o the ocutput, principelly in
written sywmbolsg, csn be either written or spoken lengueie,

We know enoush about beach sand to identify the
individual sounds in terms of phonemnes; then we know enough
to reverse the process and take the symbols snd synthegis
then,

MR, WIESNBER: We could do the second thing before

we could the first.
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¥R. LOCKE: Some attenpts have been meade, but none
of them reclly have been successful or satisfactory in terns
of intelligibility. 'In principle we should be able to
indentify the sounds =nd meke the speech typewriters, and
cuick, too,

MR. BULL: ‘e do know that there is & speech type-
writer, -

MR, LOCKE: T don't know,

MR. BULL: There is one in Germeny. A men by the
name of Grafus Graf made it. Only he could talk into it, he
was the only one,

MR, WIESNHR: He's a Swiss,

MR. BULL: Let me give you my source of informa-
tion.

MR, WIBESMAR: We too could meke a typewriter that
would be fine for one person. But going in the other direc-
tion; we could meke & mechine today thet would work from
coding end mnsake some kind of speech ir you wanted to.

MR. LOCKE: It wasn't good, but it wasn't bed.

R. WIESNER: The Heskins machine, I think if they
took away its monotonic gquelity, it would be a very intelli~
£ible machine. So if there was a real premium for naking
synthetic speech from coded languege today, we could do it,
But you c¢csn't be so optmistic in going in the other direction.

Mr. LOCKE: 1t was not to mske tapes, but To nake



sylleables.

Now the other possibility of utilization of spoken
symbols without going through all these eleven stems, in
other words, transforming it, is the possibility of sinul-
teneous translation. It is simultanecusly processed by the
machine. You procesg it without substituting any spacisl
distribution for the temporal digtribution,

Now I dont't know thet I'm going to convince you, but
I'n goineg to work hard on it--that this can be done, It
secms to wme thet since the internal workers, computers,
essentiaslly involve & temporal distribubion of impulses,
that one may better be sble to process s temporal distribu-
tion of symbols.,

MR, BAR-HILLEL: I don't see the point, you have
to store the whole sentence into a simultaneous thinking
before the machine cen consider it. The machine viill have
to store it in a spacial sequence of what you are telking
‘about. ‘

MR. WIESNER: You have both. The machine is not
doing one thing &t a time. It may or may not have only one
pulse ective in 2 msachine 2%t one time; but it might, I
believe that twenty-Tive yesrs from now the mechine will do
more then one thing st one time,

MR. REIVNOLDS: But I would seriously cuestion the

best of the straight temporal processes, oven when I'i



listening to you, or I'm talking here, I'm still using a
temporary storage until you have completed the word., There-
fors, in my own mind I have to store. Yet in the mechine

T will have to store in order to get comparable results from
the machine,

MR, BULL: Now what you're proposing is tihut the
machine doesn't héve to store it in e linear fsshion.

MR, REYNOLDS: I think that's correct, but it does
have to store it.

MR, BAR-HILI®EL: It must be linear. You must know
exactly thet this word is between such and such & word. The
machineg will heve to do something about it. It will have to
hsve lineesr order.

MR, LOCKE: Now in the output then the turget
language speech would be synthesized. This would #ive us
the elimination of the time lag end expense that we've been
talking ebout. But herc you don't have any stems, you're
talking into & microphone,

MR. BAR-FILLEL: It must be clear that the nuaber
of stems docsn't neen snything.

MR. WIBSNER: TYoutre assuming that you can crowd
into this operction & number of things thet you think that
we cen do in the other machine; namely, that T don't see
thst the need for & pre-editor has been dispensed with just

beosuse it comes into the mschine in & spoken forn.
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MR. LOCKE: It seems to me thet the page scanner
is going to teke longer. Vhet about the producing of the
type? Youlwe got all menner of producing meterial,

MR, WIESNER: We'tre not going to take the fellow
in Russis who heg just bullt a Syncrotone, Most of the
material we want to desl with will already be in printed
forme.

MR, LOCKE: gSome of the uses, indeed, involve
spoken materisl,

M. WIZSHiIR: Very little because even in the U,
Ne it's something thet is going to be translsted--it will
hevs 0 sppesar in worked over form,

MR, LOCKE: .When you want immediste $translation,
this is the wsay you do it.

MR, DOSTEAT: I would like Tirst to start by esk-
ing & question., Do you visualize? You see 1 sm not s
technician so I have to ask something in the elementavy
stese, 1if you don't nind? Do you visuslize language V4"
will come in all right? ‘Then that there will be gsomething
in the mechine that will pick up the sounds of longuege "L
and transform them into langurse #RM

MR, LOCKE: Not on the individual sound level.

MR, WIESHER: It will pick wup the sound of lan-
guage A end it will convert it into & isechins alphabet,

from s mechine slphabet into the source langusge; then it
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will go through 211 the translation processes thet wetve
heen telking about,

MR. LOCKE: There is no alphabet herc because it's
on & different level--it's a phonemic slphabet,

MR, WIZSNER: But what you have to do is translate.

MR. DOSTERT: It matters a great deal. TYou have
no ides what could come out at the other sund., I could write
solemn verses in a very, very slightly different way, znd
you get an entirely different story.

MR. VVILSNER: It's » problem thot we, nancly, arc
not able to Ltranslate poetry.

MR. LOCKE: I'm ebout to discard it for the spoken
isnguage, too.

MR, BAR-HILLEL: In the mechine you have & certain
representetion &s to whether the original is sound or whether
it is print. You represent it in one way, and if it comcs
out in print or spoken longsuege, it doesn't meke the slight-
est difference. It takXes exacily the saie nuwber of stems
in the mechine,

MR, VIESHER: There is snother very significant
point here, I think we are prepared to accept a rathor
embiguous but halting translation if we read it, because we
czn then teke the time to pnalyze it and interpret it. You
cen't do it vhen it comes out g spoken language, so I think

it vill reguire a better ftrensleting sbility before you neke
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speech,

MR, LOCKE: Much better,

MR, REIFLER: In every country, particulerly in
this country, there is a number of foreigners or people who
are not brought up in_this country, snd who come from mostly
different parts of Lurope and Asise, and who spesk different
forms., Therefore, I am not absolutely convincced that what
comes out will not be immediately inbelligible.

MRk, BULL: 7You cen't say, "Now we will discuss tihe
problem of tihe House, Depsrtment of Commerce Building, Chan-
ber of Deputics.® asnd give the ultimate forms to be picked
out, If you do thsat, youtre sunk. You heve got to hit the
neil on the hesd,

MR, BAR-HILLEL: You cannct have any post-editor.

MR, LOCKE: We cen hsve post-editors. We can have
s pre-editor, but I didn't want to dbring him in. Ve can
heve very simulteneous trenslation by the machine method, if
you are Willing to scecept it., On the other hand, of course,
you cen record the spdech, and somebody else csn listen to
it #nd rephrase it end put it in with eny sort of symbols
which you went, which will indicate the pearts of specch and
so on. This scems to be undesirable end unncccesary. A Juy
with & nice polished lenguage viith esrphones will epesk it.

MR, BAR~-HILLEL: Thsre 1s onc¢ point, you cannot

present the post-editor with the simultaneous possibilities



of choice. It's very easy in principle to present hinm on
the sereen, to'present £ll the various possibilities of the
mechine in prinn snd he reads off the correct trenslation.
He will probebly be one and a helf sentences behind the
originel speaker. He can see them sl) sinultancously, bub
he cen present only one to tie esr.
| MR. LOCKE: Apparently it's posgsible to gotb

simultsnecus listening and translstion. You cen put on &
pair of esrphones, snd it's very difficult and reguires tor-
rific attention.

ITR. BAR-HILLEL: %Why does he neced & terrific nem-
ory? He doecsn't remember it, he sees 1it.

MR, BOOTH: It's impossible.

3R, BAR-HILLEL: Because if he hcars ton vords
ab the some time--not bocsuse 1t's difficult, itts inpos-
sible.

MR, BULL: If you have a series of alternative
forme sppeering on the screen, you may well arrive ot the

gnd of

£

fifty word gsentence before you discover that the
slternstive yvou picked for position number six is wrong, &and
you've got to rescan the whole thing st some kind of cloe-
tronic speed, If you haven't got a completely photographic
uind, you cen't do it, |
MR. BAR-HILLEL: In the U, N§. they cen predict

what the word ot thoe end of a Germsn sentence will be,
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MR. DOSTERT: They correct themselves if thoy get
the wrong word.,

IR, LOCKE: With the mechine you won't have to
wait for the verb.

MR. BAR-HILLEL: No, you see the machine could not
do it because we have not seen it so far. No machine which
we hsave considered brings into consideration frecucncy cnd
practicability of fre¢uency. Now the humen tranglabtor sees
the word which he 18 nredicting as the highly possible one,
but it is not. - The machine will have to wait and get the
whole sentence,

MR. LOCKE: Undoubtedly it will be & reather sloppy
translation which we will get. It might be scomething which
will be intelligible without going through diffcrent indi-
viduslse,.

MR, BULL: We can't solve thot,

MR, LOCKE: If one were sble to do it, as I sec it,
rhat you do would be, as your spoken languege cavie into your
nind, you would indentify the phonemes. You have a speech
typewriter, you can identify phonemics, and you would use
a conventional type of spelling of all the langueges. It
would evold identity which to us would be a very great advon-
tege. Porhaps, the output of this machine could be a writ-
ten form; as you suggest. We might very well concelve of e

amgchine which would teke a spoken form snd which would put
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out in a spoken form.

We mentioned the criss-cross possibilities, &ll the
excepbions were possible,

Now i have another helf of this paper, I think if you
gove me another ten minutes, I could finish it.

MR, WIESNEZR: Probebly thers should be one more
peper for this morning, and bhe next one tonorrow morning.

MR, LOCK®: The rest of this is an sttempt to ghow
thet it ought to be easier to translete spokosn lenguage on
the phonermic level,

MR, BULL: Thatt's a theory problem,

MR. REYNOLDS: I find nmyself in severe dlsagree-
nent with both Frofessor Locke and Dr. Booth. In order to
get information into the machine, you gentlemen have been
doing & grest dezl of work in terms of simplifying lsnguage.

MR, LOCKE: ¥ou mezn the source languago by & pre-
editor then.

MR, REVMOLDS: Let us just state that simplifica-
ticn has been the greatest occupation of the gonferees here.

MR, LOCKE: I thought most of us couldnt't do very
much without & pre-editor.

MR. REYNOLDS: But the stetencnt that I'd like to
meke is thet the mechine has to recognize what it has to do.
The mechins is not intelligent, end I think that you'ro

going to tTind that out. Now by spelling I mean including
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the consonants, using the asterisk, using the vearious other
forme 1n order to give instructions to the mechine., You
mean thet some one operator is going to put it into the
machine, and the raw materiazl will have to be processcd.
There will have to be a certzin number of instructions that
must be given to the mechine.

MR. LOCKE: I think we c¢sn give those sutometicly.

MR. REYNOLDS: But if we try gpesking into & micro-
phone, this introduces enormous complications. How many
times have you gone three words pest, or this should have
been capitalized, or you have to check the spelling. These
are every day phenomenons of s humsn operzator in the same
lenguage merely attempting to get the spoken lahguegse down
into the written form.

MR. BAR-HILLEIL: That could be overcone without
any slight interference with the speech.

MR. REIFLER: You are just starting out with the
comms. You spesk up to the comma, or you could have.,..

MR. BAR-HILLEL: It is to heve whet he says respond-
ed by somebody eccording to some standard procedure with
standerd clesuses and so on snd so on,

MR. LOCKE: The guy who is respeaking it can just
touch & key.

MR, WIESNER: You think that this is easier then

typing? Itve been involved in the past in these books for



the blind which are turned out in this country, ond it's =
lot herder to turn those out probably.then to control the
cuglity of the spoken lengucse, then to get good typewriticn
guality=-~and you don't get it as fast.

MR. OSViALD: The one thing thot has fascinated ne
sbout Mr. Locke's proposel is thet snybody doodling with the
gource leanguaxc cen do it faster that you ¢sn sa&y cownie. I
always tell my secretary, she doesn't know where to pubt them,.
I may got very crogs at this machine in tine.

MR. LOCK®: Some mechines are very sensitive,

MR, OSWALD: it secms to me thet in our haste to
insist upon the superiority of the printed form in the out-
pub, we'lre overlooking the Tact thet you can do & lot more
efficient interferring with the input than you can any other
way .

MR, BER-HILLEL: This is on the assuaption tnet
yourve got & lot more machinery to do it.

MR. OSWALD: The msachine will regct to what is
going in, es the normal heering spparatus.

MR, BAR~HILLEL: No,

MR, OSWALD: More s0.

MR. BOOTH: It would have to be more so.. I don's
gey it will, bub it might.

MR, 0SWALD: It could even be used,

MR, WIESNER: And wo want to have & very cuick



transletion, what would be betiter and cuicker thsn to have
it typed by some stenotypist, whatever it mey be, or to have
nis telk, which is usuelly not in standerd clauses, regpoken
by somebody for whom & c¢ertain machinc reacts., He is very
intelligent, has to be, and he will try to preformulazte all
the additionel informstion in some stendard way so that the
mechine vwill be eble to pick it out,

ME, OSWALD: The German compounds, you cen brealk
them up by clsuses.

MR. BULL: There is a time 1leg, or there it's fine
and dsndy to trenslste sutomcticly into your own lenguage,
but now if you're golng to teke £ nice great big, long
gyllahic word =nd pronounce it in its component parts as you
erc meking the simulteneous trasnsletion, the number of pauses
in betwecn eacih component part is going to build up on you;
until finelly you are wey, way behind the originsl spesker,
And now we =re brought into the business, cen you heng on to
that, is your memory going to hold it? |

Ve seid, "Let's forget about the simultancous voice
translation.” Wet're talking about the voice as the boetiar
way to put input into the mechine becausce it mekes the pre-
gditing job easiser.

MR, BAR-HILLEL: At the United Nestions sinultancous
doss not meen that the output is simulteneous with the input,

It mesns that many dilfferent outputs sre sinultaneously =&



half sentence or # whole sentence behind the iaput,

MR, DOSTERT: They are only concurrent with one
enother, A Chinese translstion of o given sentence may take
riuch less thsn a Russian., The originsl spoken in French,
there is a2 little lag before the Chineée. He mey want to
weit until the French is sl true, and he comes out vith three
syllables,.

MR. REIFLEE: I noticed that he clearly indicated
commas and full stops Just by the changes in the moderstion
of his volce. And it has been shown that there are thesc
devices in speech in different lszngusges, end it is possible
that the machines esre created where you cen make use of it.

MR. WIESNER: There's s lot of informstion in the
spoken voice. The pogsibility of translating and trzansfor-
ring a lot mors informstion " in the spoken voice then in
the typovriter exists, but this is not necesgarily «n advaen-
tage when youfve got the problem of mechine interprotetion,
A1) I'm gsying is thet I think we've got a big job sheazd of
us before we c¢on do this, It's a job of nagnitude of the
problem in translation that we sre not willing to telk zbout,
Nemely, going beck to conceptional sywmbols znd then coring
back to the languapc. |

MR. OSVALD: Can the spoken input be interpreted
in principle now as reasdily by the machine as the input of

& charscter?
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bR. BAR-HILLEL: How much of what you talk would
you like the machine to pick up?

MR. QOWALD: Everything.

MR. BDAR-HILLEL: Thst would tske yvears,

MR,'WIESNER: We heve a much more complicated
problem when you iry to convey mesning in terms of punctu-
etion,

MR. LOCKE: I'm not so sure that it's more com-
plicated.

MR. DOSTERT: There is no doubt but vhat spoken
languege is far more expressive of shading annuances. The
personelity of the writer roflects it only through the
stylistic arrsngement of the selection of words, but in
specch the whole personslity enters into it,

MR. VIESNER: He may convey quite ¢ different
meaiing.

MR. REYNQLDS: On thesc books for the blind thet
you were taldng ebout. You seid something about conveying
nessages by neons of inflectione end so on. Yet 1% scemad
to me thst would not & monotonous voice in which inflection
was Kept ét a ninimum so the importance could be stressed on
the mesning. This done pertislly for the reason that you
are saying thst whet they attempt to do in these books is to
lesve the spoeker® mood essentislly to the attcempt there to

substitute Tor the printed page. You needn't do thet
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but this is whet the attempt has beoen., It is e&n attempt to
teke the form of the written metorisl and not nocessarily
to meke it casicr to understend.

MR. LOCKE: I've another half - which Profuossor
Dostert emberked on a minute cgo, but I don't knew if I should
ettempt to go into it. But meybe Fridsy afternoon I could
be given Tive or ten minutes or tweniy minutes to folliow
tihis through,

MR, Bar-HILLEL: If you remind us, we will do so.

MR. LOCKE: The title of is is "Hxpressions of
Various Aspects of z kicssege.” And whst I go into is the
expressing of the cognative aspect, the affective or
¢motional ect or the charactoristic espuects of the speeker,
in writing end speeking end handwritten,printed,procéssed
gpeech straight spoken. How woe oxXprossed them is exuctly
whet I've been telking about when I s&id they ere convoen-
tionsl recuisites in which we cen uxpross them,

My, WIDSWER: He has nuch mora confidence.

MR. REYNOLDS: I think thet it's becn extremely
interesting, but, perheps, in view of the fact thzt we'lre
not decided on how tTo scolve the much simpler problem of
trenslstion from written mestcerial, I doubt whether cnybody
else has.

MR. VIESHER: Our problem when ve telk on Fridey

cfternoon about what & program ought to bhe like, we ought to
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telk about how you leern how to trenslste end not woriy too
riuch sbout the inputs and outputs. But in these proliminary
steges we ougsht to teke the inputs end outpuis thet sre
easier to come by.

ees Mr, Oswald then read his paper ...

MR+ BAR-HILLEL: There's no reason why there ghould
be sn overlepping between the teochnicsl end the non-techni-
cal.

MR. OSWALD: Thatts right.

MR, WIESNER: I pregsume thet you searched hoth
glosserios in every case?

MR, QOSWALD: Yes, yes.

The one thing thet I wsnt to sey, I shan't read cnymorc
of this, is thet I went to remind you 11 that whaet I thiak
apout this, I know only about the nouns. I s¢e no resson
why the verbs should not be sinmilarly structured. It is
likely that adjectives will prove to hsve a similer struc-
ture, Thet is, there will be ¢ large anumber of pure bech-
nicel edjectives f@lating to escn pearticular field, end I
think the gsme thing is going to hold true with the nuwaber
of =djectives chosen from the general vocebulary--the ones
I've called non-technical end smeller. 1 don't know sbout
tine sdverbs, I cen't predict sbout themw-they disturb me
greetly.

MR. LOCKE: Do they have specialized meanings?
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MR. OSWALD: No, they ere not as clogely tied to
the technicel field, and they are not as resdily predictable
25 the adjectives are, when you come to the question of mere
conventional spesking.

MR, BULL: You cen pick your sdverbs from slmost
enywhere,

MR. BAR-HILLEL: Whon you're telking about sdverbs,
do you meen in the morphological sense?

MR. OSWALD: The morphological sensc.

MR, BAR-HILLEL: Because adverbs in this S¢nsS€ese

MR. OSWALD: There's no problem, no. I'm telking
about the predictability of it,.

MR. BULL: You hsve such a wide source of menu-
fecturing probesbilities,

MR, OSWALD: I enticipate a much grostor difficulty,
but the emphssis ought to be on, "I don't know, end, there-
fore, csn not say anybhing cbout edverbs! I would be will-
ing to predict thset the verd structures will be the scre woy.

MR. BAR-HILLEL: We arc in a better position in
such lsnguages as Chinese,

MR. OSWALD: I keep thinking, snd T'm glad Mr. Hel-
mer is here, end itt's the same thing that I keep tininking
of the infinitely lsasborious process of putting in these dig-
criticel remarks and then conveying the text. Whet is ib,

twenty milli-seconds search time to 2 a drum vocabulsary?
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MR. LOCKE: 7You c¢en have & pack of people zetiting
the stuff ready.

MR, OSWALD: Twenty milli-seconds is éhat Nekos mne
bounce.,

MR, BAR-HILLEL: You see from the precticsl point
you have such a situstion that nstionsl governments will not
be interested in hsving their heppenings produced fron
rmechenicel translation, but usually the consumer is & man
who 1s intcrested in the certein thing; Since these are the
most practicel occesions, we are not interested in the fact
thet the United States wouldn't want its publications in
English presented in such e way that the Rugsians will be
able to trenslste it into Russisn. Bubt we ere in most prac-
ticrl cesses intecrested to have the Russiang' publication
output put out as fest es possible. In such cases we don't
heve enough neoplc who could do the pre-editing. But fox
practicesl reasons in the nesar future, it seems that post-
editing has to gt some precticel priority over the preo-
editing.

R, REIFLEE: Why not have Lwo types of mechines,
one for thoge languasges where you can do it, end lanpuages
like Chinesge where you cannot do it. Ve cannot avoid...

MR, BAR~IIILLEL: This I don't see. Is there any
languege where vve cemn ovoid pro-cditing?

MR, REIFLLR: Yes, in Chinese,
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MR, BAR-HILLEL: The nechine will be simpler, Why
should you romenize it?

MR. XBIFLER: Because it would be impossible.

MR, BAR-HILLEL: I cannot ase it,

MR. RETFLER: I em sure that you cannot do it to
the Chinese language.

MR, BAR-HILLEL: Since the Chinese can read Chi-
nege, I con translatc it.

MR, PULL: What Reifler is gaying is that in
Ghineée in ordcy to do what Oswald hog done, you would have
tc count by function--not by form.

MK, BAR-HILLEL: Obvious, of course,

MR, BULL: And the Tunction is not roveszled nte fore-
written form of Chinese.

M}. PAR-HILLEL: Dont't you think that this opeorea-
tionsl syntex applice to Chinege as 1t docs to sny other
langusne?

MR, RETFLEK: Vo have tried in vein to do . sowc-
thing like that,

MR. BAR-HILLEL: How does the Chinese understand
it? How do you read & Chinese sontcncee?

M. REIFLER: I reed to a certain point, and then
I reslize thset this couldn't bs, or I'm not guite sure; and
tren I heve to go beck. You set an expert interpreter, and

he will tell you that we cun only begin to understand
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Chinese only after wo hQVG read it very, very much. Do you
went something in modern Chinsse speech? A most common
written Torm?

MR. BAR-HILLEL: Do they have s period for writton
sndings in modern Chincse?

M, REIFLER: Yes, now they have, It is not used
to indicate any differcnces in gremmeticsl meaning.

MR, BAR-HTLLEL: I mesn only the sentence up to
what point to pick something up.

MR, REIFLBR: You get a whole text.

MR, BAR-HILLEL: The mschine will be eble to
hendle sentences, Howover, I would like to sce a saumple to
see how the mechine would be uneble to find out what's Loing
on lees than ¢ human heing,

ME. BULL: Let him teke, "Birds of a festher flock
togethér." snd do it in Chinese. Bui take any other onc.

MR, BAR-HILLEL: If ¢ human being does it, &
machinc cen do it.

Re. REIFLLER: I should, of course, choose of the
very larger number of very complicstod sentcnces. This is
& simple situastion because of this thing here at the end.
This is something thet tells us the sentence ends here. Now
do you want a litersl transistion herc?

MR. BAR-HTLLEL: Whet do you mesn literal?

MR. REIFLER: There is nothing to indiceabte the
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grammatical relationship between them. It is onc of the
possible alternetive meenings the word has. T cannot give
you the indicetion of the tones,

| iR. BAR-HILLEL: Cen it be & noun?

MR, REIFLIR: It cen ba everythings, That meens
thet the rest of it hsass & certein greammesticel mesning esnd
function, but if it is not = noun, we will heve to try sone-
thing elseo. ﬁow is the meschine going to know thet that is
g verb? We know because of certain wordg that occur very
frecuently, and we know the mesning of the charascters. It
is & summation. If it wasn't for thet, no Chinese vould be
sble to understand = Chinese sentonce,

MR. PERRY: In principle you are perfoectly right,
but our brain is much more complicated.

R. REIFLZR: Our Chinesc syntex is nuch less
compliceted. It is s0 simple thet you cannot creste machinces
for the next hundred yesars to determine what we are going to
do vhen we sre writing. The modern Chincse ere trying to do
something here, bub it will take =z long time for the simple
reagon the {irst steps we have to do is to tare the litoers-
ture production of one person, &ll his pubiications, and
wneke en enalyeis; then we got £ vhole poriod, end then vie
ney do it, nerheps, but I doubt it,

MR, BAR-HILLEL: Now we come to it,

ME. DOSTERT: Swinging from & language without
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endings and so on over to the other extreme, which is Rus-~
sien. Here you heve a very elsborate system of endings, A4t
first when you begin to try to read Russien, you are notb
fully familiar with o1l these endings, and yet 1f you rezd
something, some simple text, you can get =long all right
without knowing the endings. But when you begin to goet over
into complicated texts; then 1f you don't know the ondings,
you will quite often be stuck. The point I am trying to mske
is thig, that in Chinese you don't have these extre clues
thot are alrecady worked into Russisn., And from the point of
view of machine trensletion, I would suspect that your end-
ings in Russisn would be & little compliceted to handle
because you heve e veriety of endings end varictions in end-
ings., But I would think thet the Russisn grasrmar is nors
compliceted and would meke it simpler for the imchine.

| MR. RBIFLER: In many cascs Chinese scholers are
unable to decide the mesning of certain contexts until
they have read the whole thing, and even then sometimes they
would have to consult another one. You offten se¢ Chinese
scholesrs going from one text to snothor, |

MR. BULL: This is what QOswald meeaunt by verb
trenslation.
MR. REIFLER: Wo cen create the romenization which

SETVes OUl PUrDOSAS.,.

MR. BAR-HILIILIL: Ho nmeachine will be able to dc the
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romenization.

' MR. REIFLZR: Yes, of coursa, but then the hunen
egent will heve to come in because we cennot romenize., We
cennot put in those merks or carnitalizetion by &« mechlne,
Then sowmeone will have to come in and put a mark here ond
there,

MR. BULL: ILet me meke a summery point'on this in
relsrtion to thoe probiem of the weschine in branslesting
Chinese, which is compareble to whet & Chinamen docs vdiun
he reasds ¢ sentence. The way the Chineman determines the
functions of the verious components of the gentence is in
terms of density of = variety of cther fectors, usually
sementic. S0 thet he ig neking a frocuency snelysis of
rocognizable potentiel semantic factors, and out of thet
sumnntion he decides whether his first word is & neun,
an adverb functionine like zn adjsctive, or & verb,

Now I would then essums that the meochine would have to
scan oll of the phonemes of Chingse; then it would heve to
meke & statistical anelysis, snd it would then hove to scan
211l of the possivlc sementic values of each sign; then it
would go back gnd determine the function,

MR, BAR-HILLEL: HNo, it isn't feesible.

MR, BULL: What Mr. Reiflor is doing now, putting
in thosc.marks, is the summation, you see.

MR, BAR-HILL:L: If he cen do it, the meschilne can
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do it.

MR. REIFLER: The moment I do this, you can do it
in ¢ very simple wey. The machine you bulld on this basgis
will be simpler, snd it will be cheaper.

The mechine is not «ble to understend. It is only able
te understend what heg hedpened, cnd for obvious reasons
thet for Chinese therc is no srammar in the second stage
existing which describes the structure, describes the gram-
mar to such & degree that the mechine would be able to
hendle it. I eam cuite ready to adnit that it might tzke
100 or nmore yesrs bufore scinolers will be eble to do such a
¥ey that a machine will be able to hendle it. What would

eke a yeer and & hall Lo two yecars lor other languagcs
vould take for Chinese & hundred yesrs. Therefore, this is
not to be done.

Mk, BAR-HILLEL: The pre-editor would have to do
the work on the basis of his sementic understanding.

MR..HEIFLEi: The toncs are eolso very importent.
But in the Chinese script there is nothing to indicetc any
relationship.

MR. OSWALD: It is & vell-known phenomencn thet
reeding Chinese is very difficult, and spesking it is very
LSy s

MR+ BAR-HILLYEL: I do not envy Chincse physicists

who hove to resd the gtufl in Chinese,
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MR, REIFLEK: There is no need to pity them; they
heve no difficulty whatsoever,

MR. DOSTERT: They sre¢ probebly no worse off thuen
the Germens,

MR. BAR-HILLEL: They hzve to put much morc brain
power to understand o Chinese sentence then an IEnglish one.

MR, DOSTERT: In Gornen you have to wait for the
verb,

MR. REIFLER: The moment I sece the first word herc
(indicates the bleckboard), I know the next word will be
behind, end the noment I sec that "yo® following after tinis,
I expect the noun behind it,

MR. OSWALD: We hed s little exchange here, and I
just wented to wrsp up the nicrosenentic thing witihh one more
statement. That is the extent to which we will go into
microglossaries will be tied in very closely with the degree
of smoothness end finish thet we went to put on the product
we turn out. I gsther the microglosseries you'lve bzen work-
ing witﬁ ere not so micro ss this. You've boon working in
medicine, just in biology you see. For some cof thesc sclen-
tific fields there ave adequete Gilctionsries, for others
there ere not. And the onc thinpg I wantad 1o get set up
beforc us &ll is thet whether ve go to the business of mak~-
ing these, I now think relatively smecll compeact glossaries

for special fields, or whether we decide to teke larger
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domeins, let's ssy we teke sll of medicine, we'll still heve
to do ¢ lot of plain lexisrephicsl work oursclves. It is
not gveilahle in the'books, so the lexicography will hevs to
be done ell over agein, VWhether we do them on & sucll seole
or £ larfe scnle, we vill hsve to 4o them over,

If vou cllow any kind of dictionary, we have to have an

operationsl syntsx., I now sc¢ no resson why one can't say

thet since wo cen meke nicroglossariss, I seeo no further .
probloi.
MR, BAR-HILLEL: There will be.

R, OSWALD: Just cne reason why I cult the opore-
tionel syntax one yesr £50, becsuse they ere very closely
tisd in.

MR, BULL: In = microglossary you nay find thet ¢
certbein noun in thet losssry cen only heve ¢ noun function,
in which casc your whole approsch on the operstionel syntex
ig different.

MR. YNGVE: T just would like 1o meke & remark
thet both the operctionsl syntex =nd the nmicroglossary are
roelly tvio aspocts of the seme thing. As I think you have
bersun to point out in thet wa'lre deeling vith the reduction
of the nmeening. Given word, we're trying to gub b thc
meaning by some mothod. The microglossary is concerned most-
1y with the technicel bterms thet are for the whole of tho

lencusec infrecusnt, end sre more frequent in the particulor
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sense that we heve.

MR, OSYTALD: Peculiarly frecguent.

MR. YNGVE: On the other hend, the syntex has
given you the mesnings, the specific meanings, thet the word
is corrying =t the moment on sccount of the structure of the
sentence, In other words, we're decling now with the struc-
ture of the sentence, before we were Gealing with & nmuch
bigger structure of the whole of the language.

Wow I think there is something in between that is o
prehlem. There are ¢ vast nunber of vords which erc lesé
specielized then your losgs specielized microglossary, but
these sTc¢ not the specisl words thet vou heve been telking
about, and these carry & lerge number of mesnings. How are
we going to get &t that problen?

MR. OSWALD: VWhen you get this 80 per cent off the
top of the curve, the words that drift in csrry less neaning.,
They neerly become non-meening words,

MR, BREIFLLR: A different text may stort oub with & lot
of explanetion end thon leter only refer or assuie ¢ lot,
but not e¢xpressing things which have elrgady been nentioned,
To what extent would this interfere with vour glossaries?®

MR, BULL: " Ve find thet the sanic voerb wiich on
principle csn be & noun snd a verb whon anelyzed . turns out
thet thlis verb is slso used as a pnoun. You gsy thet e humen

being will go on #nd prodict it. Well, it scems thet in
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this book it will be used alweys a&s ¢ noun, end if 1t could
be put in the meochine that way, it would save & lot of time.

HR. BAR-HILLEL: I don't know whet it would cost
to do thet,

MR. REYNOLDS: Thstt's cheap. Of course, you will
run into troublo,

MR, OSWALD: I'm doing no syntax, syntex wes &
pipe dresm. The heck with my results, I went Ber-Hillel's
system. I think we ought to forgét thet I ever did & thing
called "Propossls.® But I would be the first men to cdnit
thet these vere incomplete, snd I think Josh's systen is con-
plete. Don't be so modest, Josh.

. BAR-HILLEL: This is whet, lnstesd of heving
the machine find out?

MR. BULL: I don't know how much this word is go-
ing to be used,

MR. WIZSNER: Suppose you'lre trenslcting a hook
in which & certsin word comes up meny tines with the seme
mesning, it would be very simple for the mechine to catch on
to that zfter o few pages.

MR. BAR-HMILLEL: Would you tell the rnechine to
forget about the other meenings or to do something to help -
it?

MR. BULL: Let's snalyze 1t in this fashion. Vou

have to do the microglossery to get the semantics to put in



the memory. At the seme tine bhe microglossary will not
solve for you the frequency of the function of its totezl
vocabulary.

You have a word "X" which mey in the genercl lsngucge
be in four perts of speech. Your microglossery might not
rosolve for you completely that this word VXY will be con-
sigtently only in one function in the literature. The point
is this, thet 2t this staxe you could build into the mechine,
&s Reynolds pointed out, a very simple counter, The macaine
gous elong end it finds thet after itt's trenslsted five books
on brein surgery, & cortein vord always appears &8 & noun--
et which point the mechine ercses o211 other things. The
mschine is building its own function,

MR. BOOTH: This is the feed bank process, teocch-
ing the mechine,

MR, DEIFLER: Glosssries are sneller then dic-
tionaries?

MR, OSWALD: I wes thinking in terms of gize
sctuelly rather then of contents,

MR, REIFLER: A glossary wéuld be enough, but not
distinct enough for us. Ideoglossary would be the thing
for us,

MR. DAR-AILLEL: Microsementics mesns idcosementics,
you trest of the scmentics of a certain field.

MR, WIESIIR: e can retain microsemeontics to mesn
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whet it meens.

MR. YNGVE: I we extend this microglossary, after
you've mede & functionel enalysis of the sentence, you know
fronm the breakdown thet the second werd in the sentunce cone-
ing s#fter it is ¢ noun. Wow you lock it up in the micro-
glogsary of nouns, and it gives its noun meenings.

MR. BAR-HILL¥L: But how cculd you tell whethoer to
start with this or th:t?

MR. WIBSHER: Stetistics will still be very usefud,
You still can go back to your syntactical onalysis.

MR, OSWALD: Once we stert to doodle, we'll find
ell kinds of short cuts.

MR. REYMNOLDS: You heve a stastisticel frequency,
and it has a particular meening to it,

MR. BAR-IIILLEL: +ow cen snybody tell its mesning
in en eoversge English sentence? IHow meny different struc-
turcs could such a sentence heve?

MR. BULL: Most English sentences tend to heve
just one. We could toll tho mechine the one thing. For
Chinese it wouldn't work, no,

MR. REIFLER: An author would heve ¢ word that
would be grammeticelly possible in two ways, but the cuthor
only hes one of the two in mind, end the msachine cannot
find out, therefore, both would have to be in¢luded, This

hag to be investigated by linguists.
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MR, BULL: If you mean by syntececticol structure
the permutetionsl pessibility of syntsx blocks, it 1s wboub
twelve,

M. BAR-HILLEL: You mean sn ordinsry English
sentence could haVe.twelvc gsyntecticel structures?

MR. BULL: No, factorisl. *"Yesterdey =t noon when
you errived, I was tired." WNow by the process of anslysis
5% which we rrrive &t syntex bhlocks, we heve this, this, and
this--factorislly three.

MR. BAR-HILLEL: Cen this be cneglyzed in eny other
wey then what you heve done ot the moment?

MR, BULL: I don't see zny other system.

MR, BAR-HILLEL: You, &8s en ordincry English
spesker, could you mderstend whet you have writtoen now,

MR, WIESHER: ‘The question was, "Con you give it
s differcent interpretetion?® -

MR. BULL: The blocks would be bthe semo.

MR, BAR-HILLIL: Therc was & possibility of
arriving =t two different blocks,

| M. BULL: .By endg large this will come ocut. You
csn mechenicslly errive ot the syntex blocks in 70 or 80
per cent of #11,

MR, BAR-HILLTL: If this is soj; then we cen con-

struct the mechinc,

R, 0SWAID: I still hoven't heerd the answoer to
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the mein cuestion. Thet is, if your factorial digit is ono,
how meny computations does that lecve you?

MRrR. BULL: 3,850,000,

MR. WIESNER: Thet is closc to one.

MR. BAR-HILLEL: This is too closec to one,

MR. OSWALD: In the cease of the sentence you gave
yestordayees

MR. BAR-HILLEL: It is much morc complicested to
heve the mochine learn syntax in the merntime.

MR. WILSNER: But how meny instructions do you
have to glve the machine?

MR. BAR-HILLEL: In es-mechine of such a type it
would bhe = huge smount,

MR. BULL: Tho position of the sdverb is disturb-
ing. In English it is the most disturbing of asll. It cen
come anywhere in & sentenco. There's no telling the number
of different meanings the mochine might give an adverb,

BAR-HILLEL:. If we could,tell the mechine, "When
you &ome .to the.first possible Ti},.forged the others...

MR. BULL: The auwmber of 1little things like thet
in the English lengucge 1s very small. ‘

MR, REYNOLDS: Rut certeinly those of us who write
pepers in this country are continuelly cccused of beilng very,
very poor writers., We cre ettempting to convey iniormstion,

end our writing is monotonous beesuse it 1s regulor. An
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investigation cen be mede by anyone who ceres 1o reand
scientific litersture and attempts to follow the subject-
predicste formation,

MR, WIRSNEk: The meachine could ot throush =
hundred prgos, end you catch the error; cnd then you could
tell the machine thet these sre the peculiaritics of the
perbiculer meening.,

MR. BULL: Couldn't you wire your mechinoe in such
t. feshion so you've got your stetistical counter imbeded
in its operatincn. At such e point ycou digcover by observa-~
tion thet that is the wrong operatibn, you push & bulton,
end thet stops it from opercting on thet thing.

MR. REYNOLDS: These ere all additionel things
thet you ere talking sbout.

MR, BAR-HILL¥L: The mechine will wind up with
gsomething that mskes sense and mekes wrong sensc.

MR, WIESHER: You ney do just that =nd end up with
a bad meaning, .

MR. OSWALD: I wonder if I cen come back to this,
Josh's scheme is one in which the mechine would enalyze
the syntex components of the sentcence. I was wondering if
the znelysis wouldn't be simpler. I was thinking this tins
of 2 microglossary. We're thinking of putting togethor some.
smell components into an ideoglossary, in the long run it

would still be simpler to lsble them when they go into the
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méchine. It wouldn't hsve to work out whether it is &« noun
or = verb,

IR, BULL: Thet's what I wos proposing. In other
words, run in all brain surgery meanings; then in the glos-
sery merk n particulsr word as ¢ verb, snd then in thet
microglosscry the mecehine trensl:stos it only ¢s o verb,

MR, WIESNER: 7You've mrde the sssumption thet
you're not going to give the mechine rny s«dditicnsl instruc-
tions,. rnd you cgn;

MR, BULL: You didn't let me finish, You punch
tha little gedgoet, ond it will run as ¢ noun. You now pub
e 1ittle counter on it, ¢nd I supposc we could count every
nne of them in some wey or snother; cnd then, if sfiter five
hundred peges of countinge..

MR, WIESHNER: But there's enother point. I pre-
dict it would be truc, Thet is, when you hove established
these microgloseceriss, which rre in ¢ sense o technicel
voerbulery, you'll £ind thet he excluded the common things
in his writings. ©So I predict thet thet won'it hepiben. .

MR. REYNOLDS: Let's teke ¢ couple'of terms thes
were quite prominent in nuclear physics recently. How meny
meenings does the word "hern®™ heve? How meny nmeenings docs
the word VYerocodile have? In this country we use glligotor
for one, rnd the other hes eight different mesnings,

MR. BULL: This is your peyoff on the thing, we'lve



~165-

plotted the mersnings of ¢ thousend words becsed on the
Thorndyke frequency, end they.plot in ¢ decreasing monotonice
curve. Now thet is not en eccurete business, but it cor-
teinly points to the zonerszl conclusion thet thet's whet
you're going to get. And as you consistently got this type
of curve for the mesnings as well ns the freguency of the
words; then there hes to bo some corrcletion.

eee At this point the Thursdsy morning session

grme 0 en end ...
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CONFERENCs ON MuCHANICAL TRANSLATION
Fridesy Morning Session
June 19, 1952

MR, BAR-HILLEL: Before we steort todey I would like
to mrke ¢ fovr short remerks. First of 11, the schedule is
pretty tight todey, rnd I wuld like to shorten, if possible,
the discussions s much ¢s possible. Second, we shcll heve
2 business telk this efternoon, cnd I would 1ike, if possible,
everyone of you to start thinking of cormments he coen mclke
on the compiletion of our work. Third, I think some form of
publishing this moeting should be done, cnd I would again
like you to think which form it should teke, whether ¢ type
of ¢lmost verbetim report or only thes major telks with the
swmary of the discussions following them, or else c¢ven only
a kind of general report on whet was going on. Now there is
no discussions this morning, I would like you only to think
sbout it.

MR, BULL: Bofore I begin reeding my paper, I wont
to mention whet I've got up there on the screen. This is
the breckdown in terms of form end function thet we nede in
order to gut tho stetistics, Now whet we 4id was to toke
very erbitrarilly ¢ word sné scy, “By our fooling thet word
hes the form of »~ noun.”™ Then wo looked ¢t the function of
the word in its context.

Now we¢ had to begin srbitrerilly snd sry, "Well, this
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word, let's sery like *house? nos ¢ form of £ noun.' Now
when we found "house" in ¢ context, we declded whother its
function was thet of » noun. If it hed rn edjective in front
of' it end ves the subject of the verb, we classified it sg
noun one--what we cell a common noun, Thoen we broke the

rest of the nouns into proner nouns which deslt with persons;
then proper nouns which declt with geographical eities ¢nd
things like thet. We were exploring whether or not this
would be significent.

In terms of mechenicel treonsletion obviously thers is
& groet difference between nouns which nene porsons end
pleces, which you don't heve to treunsleste end which would
be silly to try to trenglate, snd nouns which would carry
mesnings. Thet wes one of the ressons for brecking this up.

We went through @11l the parts of speech ond mede this
recording. The forn of the word ond the function of the
vord, where the form t¢nd function were identicel, we put the
clessificetion rs one. Vherc they were not, we put 1t some-
whore elsc. So we hed nouns opereting es edjectives, and
edverbs opereting as proper nouns ¢nd so on.

Novr where we'got cur dater is es follows. We took o
stencil, = reguler steneil, divided it up into four--three
by five cerds. Ve typed thet stencil nerrly solid with
meteriel, HNovr on the left hend side of the chart up thore,

you see Tour columns. Eech column represents one oi those



four ¢erds. We then mimecgrephed snough of those stencils
te heve enough for every word thet eppecred on the stencil.
Thet usuelly took sbout 500 words; then we underlined the
word as 1t ~pporred in the context, wrote it ot the top of
the cerd end put its code number, whother it wos noun one,
five or so on ofterwrrds, e¢nd then Tilecd the gtuf'f. When
we got through we then counted every cerd, what was the'
freguency of erch port of specch on it, ond you see bhure,
cerd No. 1 hed 168 nouns on it..

Now the first coluwan thoen geve us our row dete. On the
right hend side we hed whet woe csf11 recaps., Obviouély you
cen't deel with form cnd function where they rre not identi—
cel in the scme fashion. So on the right haond side of tho
center there, you hove nouns, pronouns, adverbs snd inters
jeetions, where we find out of the verious other c¢leasses
functions which were not the sesme ns the form., So et the
bottom, #t the right, we now heve ¢ set of figures wiiich
giveg us gll of the words which we found only in terms of
thdr function. This would be whet you heve to do, ir. Reif-
ler, for Chinese becruse the Yorm lan't going to do you nauch
good, so you mekKe o good word count on & functionsl basis
in order to moke any scense. This reguired enormous cmounts
of lebor, 8o rs s result we heve only cnelyzed sbout 32,000
words., We had sixty sets of stencils, which gives us our

distribution fretor ond ¢ totsl of cpproximoetoly 32,000
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words. Thet ig the date. XNow I'1l go ehead asnd read the
peper.,

MR. OSWALD: You shouldn't exeggerate too much bucauss
otherwise you heve to split up Southern Cslifornic into
three rogions.

MR. BULL: You Tinally end up in studying thu
fregucney of the words,

MR, OSTALD: The fect is thet no matter how you
count it, #nd no nmettor in whet cres you count this kind of
thing, you might just ¢s well be counting the number of
petels thet grow on dsndelions.,

MR. BAR-HILLEL: To count togethcr the income of
4 street clerner aﬁd £ millionaire you havae to be véry
obvious. ¥For instence, the zversge clone, if you leairn
whetts the sverage, you know we're lecrning, but in sddition
to the sversge you know somuething, The sone is Tor tiils.
If you t¢ll only so thrt it tells, “"This is the asversage
froguency.” it tells somcthing, it tells very litstle, If
Thorndyke in cddition would heve told us » 1ittle sbout all
kinds of sigmas, I quitc zgred,.

¥R, OSWALD: If you count tiils significantly, you
viould heve » significent result, You con't count it signi-
ficently.

MR. BULL: There is ¢ fallecy in your srgument.

An overese of the saocunt of income of vorious neople in the
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United Stetes is ¢ very useful niece of informetion if you
ere trying to rete individucles sbove or below the avercge,
Bul the sverege of vocecbulary is of no use to you whetsoever
beceuse you are going to use the vocsbulery. You are not
going to find the average money.

Now the problem is essentislly this. You wsat to
gctunlly sey 2 word or put a word into z context or to put
it into the mechine or you went to find it in a perticuler
context ag 1t goes into the mochine. The cveresce hes no
reletion to that becauss thet word in onc page c¢onnot be
reted as obove the sversge or below the cvercge. It is
uniquely right there stending in front of you,

MR. BAR-HILLEL: Every insursncce compaony has the
gseme peoblem, If you don't know enything sbout the rTellow,
you deal with sverecges. Since you cen't get 21l the deta you
vould like to heve in certain caoses, you heve to be sctis-
fied with esvereges, cnd this is the ssme here. The only
thing which I completely agree with is that in such cnses
the gross aversge is of very little velue, I would scy it
is ¢ nice point, but it hss no velue, hes very little veluc,

MR, BULL: I'm willing to agree with thet, vut it
reminds me of the Arkenses hillbilly who hag peid ¢ hundred
bucks for ¢ losd of corn whiskey, but he¢ has peid in onc
dollesr bills, The men who s0ld the whiskey counted just so

meny bills, snd then he stopped counting. 7The man who hed
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peid the money said; "Hey, why don't you count the rcest of
it?" The reply was, Y1 counted clecr up to over hel? of
them, ¢nd it was: right thet far, snd I reckonéd it would be
for the rest of the way." (Loughter)

MR, BULL: (from prepzored spesch} “If you ask me
whet on the esverege will bs the first word in the laengucge,
we con srrive ¢t thet plece of informetion...t

MRE. REIFLER: You could predict ¢ certein goheral
voéebulary. You couldn't predict eny specific vocabulery.

MR. BAR-GILLEL: It has to be quantified, You
cen't predict more or less, It's more or less. Don't pub
the yes or no--it's more or iess.

iR, OSWALD: You can predict to & very low degres
the everage vocebulory for gencrel langusge, ond it's of no
use to egnyhody.

MR, BAR-HILLEL: Just =zs you can predict il you
know somebody is & greduste of Herverd University, you con
predict his income, but you cenf't prcdiét the incone of
someone who isn't & greduste.

MR, OSVALD: It secrves no uscful purpose--thet's
the importcnt point.

MR. BULL: Why don't we weoilt uatil I get through
ghowing the slides; £nd then there won't be room for so much
crgunent, ‘

{from prepsred specch) ®There does not exist, nor can
y
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therc be devised...”

MR. BULL: ®ven in writing you g¢ot it. I will
demonstrate it out of this telk before I got through.

(from prepered speech) %It hes been demonstrabed by
numerous word counts...t

MR. REIFLIEIR: When you say 3.3 per cent of the
volume, you should cxplein...

IR BULL: You c¢frn heve 80 per cant of the volumo
end 3.3 per ccnt of the meening by this philosophy--cnd theat
isn't getting you very fear.

MR. REIFLER: Whet about different combincitions
to ¢xpress the diffcereont meanings of 1decs?

MR. DULL: If we were to mrke ¢ semsntic count
snd essign every word thet hed » difforent meening en inde-
pendent cheracter; tien the volume of the 80 per cent vrould
decrerse enornously, =nd mnost of the words would pleot out
on & reletively flot curve. You just complicate the prob-
lem worse,

¥R. 0SWALD: “The number of one things coming in on
the monotonic curve diminish,

MR, REITLER: He wes using thoe viord in & aifferent
sense then I was teking it to be. When he seid thot that
meny words conveyed only 3.3 per cent of the meaning, not
3.3 per cent of the meening in the text.

MR, BULL: But the seme thousand gives you 80 per
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cent of the volume,

MR, REIFLER: It gives you 80 per cent of the
volume, e#nd thet mey come somewheres being near 80 per cent
of everything he wented to scy.

- MR, BAR~BILLEL: It msy. Your sccond number, thet
ig 3.3, docsn't meke any sense. Whether it is 80 per cont
of the meening or 103 per cent, it has nothing to do with it.
This hes to do only wiih tho rsmount of predictzbility of the
romeining words. Whet you gre going to sey now will be the
importent fecetor. If gll the rencining words fro prodict-
sble, these 80 per cent tell us everything. If the romein-
ing vrords sre conpletely ﬁnpredictable; then they tell us
nothing about thet, So it depends on the predictebility of
whet is left out. 7You will now come to the correct conclu-
sion thet this prodictebility is very low.

ME. BULL: Thirty~thrée per cent of thet vocabu-~
lery is mede up of it, cnd these d&o not carry meecning. So
thet 33 per cent of thet totel veolume has no meesning ¢t ail.

MR. BAR«HILLEL: Then they cocrry in so fer ¢s
merning es to whet cezn be replzced into this. It cen in
this cesge be only = noun.

MR, YNCOVE: They elso cerry meesning in tho fact
thet you sry, "The President.?

MR, BULL: Oh, surc, I tried to define this word

“moaning' e couple of sessions sgo, cnd Josh sot off on



-174-

the metsphysics on me, so I will try once more,

MR. REIFLER: Don't sz2y, "moaning bearing vords,®
but sey something else,

MR, BULL: Vhen I sey content becring words, 1
meun by =nd lerge the type of word thet heos & roferonce in
reletion. So thet if I usced the word "book" or "paper,¥ we
crn go out snd find something thet we're referring to. IF I
use it, we heve to teke it up from his point of view, IU
hes structurel meeniang, structursl significence, but it does
not tell us what ve erc trlking sbout.

MR. BAR-HTILLEL: But whet comes out if you ere
seying, "Book on the table," it's & elsuse. 1IL you are Sey~-
ing, “The boock on thc table.¥ assuming thet there's just one;
then there's & differenco.

MR, BULL: Yhat I =m trying to seoy is sinply this.
Whet we heve boon tryiang to do ©ll the wey throush this
conference is sey, "Look, even though you don't get the
mechine to trenslete ¢ lot of the little gedegets, coveryone
of the acientists here hes been saying, 'Well, look I ccn
rerd things in Russien ond in othor lengu:cges, asnd whet do
I do, I pick out the meaningful words, snd the meoningful
words rve the nnes thet tell you whet this asrticle is telk-
ing cbout.'™®

MR, REIFLER: The English word "not® you vould con-

sider os & non-meaning word?
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MR. BULL: In the sensc thet it does not tell you
whet you cre telking cbout. It gives you & comment.

MR. REIFLER: Thon you would know thet you are
telking sbout goresges or concer,

MR. BAR-HILIYEL: This talking ebout is onc of the
mnost dengerous mislesding elocutions by the wey.

MR. BULL: If you sund somcbody s telegram, you
leeve out all of the Little words, end you heove perfect
cormmunicetion. IFf you code, you leove out & lot of things,
énd you heve porfect comnunication. Now when I =m taulking
cbout content beoring words, I cm talking cbout the stuff
you put in telogrems, end the stuff you don't put in tele-
grems, I sm oseying, are tihc non-contont besring words. It
is just e precticel definition.

MR, BAR-HILLEL: You never omit in the telegram
the viord 'not." 91 em erriving tomorrow.® or "I cm not
erriving tomorrow, I believe you would never forgut.that
yrord ,

MR. OSWALD: Nevertheless, you know whet the telo-
grem is ebout. Cnce ggein we're drifting off the bease.

MR, REIFL:E: Our problem is one of torminology.

M. BULL: I den't sec sny point in arguing over
the scmantics. If you know whet I'm telking ebouty then I'1l
£0 rheed ond tolk,

{from preprred speech) "My preliminsry conclusion on
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this menner of thinking relestive to mechenicel tronsletion...”

MR, BAR-HILLY¥L: I think thet would be & very bad
woy of teking it. You heve to keep the ideosemsntics =nd
not whatts the type of discoursc meituers.

MR. BULL: You'd better decide thet itts pootry
or vrosc¢, and thet the kind of vocebulsry problems you hive
will be unique to pootry and unique to poetry in ne jor
festures., Or if itts dislogue ond prose, you're going to heve
the completely differcnt problems of disclogue then you would
with prose.

MR. BAR-HTLLEL: I wonder. This composition is
highly predicteble, but, of course, it is vory velueble to
heve this confirmetion. But I wonder whnt differcnce this
would mcke in mechrnicsl transletion?

MR, BULL: If you werc to mcke @ frgquency'count
of the record of this conference, you would be smezed to
find, to discover, that the number of techanical words per
hundred words in thet rscecount is wesy below the number of
tcehnicsl words in ony one of the srticles that snyonc of
you would write on your specielties.

In other words, in disloszuce tho "you' the “we,? cund so
forth; the pronouns teke up the plece of the tuchnicel voecb-
ulery so thet you have by volume then o distribution which
is completely differcent then if you sre writing on thc sub-

joeet,
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MR. BAR-HILLEL: Thet is completely correct, but
you come to the conelusion thet thig has some relevence on
orgenizetion of work for mechanicel treznsletion. I do not
see this.

MR. OSWALD: It tells us whet vie heve been guess-
ing, thet we don't need to fret gbout pronouns if our dis-
course is this kind of thing,.

MR. BAR-HILLEL: Whet do you neen, we don't heve
to worry? - We will heve to have "I, Yyou," or Ywef! Whother
they appeer on ¢ page or two hundred won't meke & difference.

MR. OSWALD: But you don't need the pronoun "she.”
I'm just pointing out thst this tells you vhy.

MR. BAR-HILLEL: Thoen Y would continue with Bull
and srcy, 'Well, no, this is not in the lsp of significent
pronouns, it should be sub=-divided into "I," "you," "she,"
or ¥it," which will occur millions of times in cvery scien-
tific dictionery. The only pronoun which will be used would
be "it,"” end you cen g0 on,

MR. BULL: In order to prepere your vocabulary for
your specislties, you heve got to scen sonme Kind of nstericl.
If you werc to gethoer metorisl in disloguc to be scanned,
you would heve, by volume, to teke ten times as nuch matericsl
to get your technicel vocabuleary.

You sey this is wonderful., ¥c did 100,000 words, =nd

we found thet 750 words represented oll that these people
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ever seid obout their technicel subjects., So now then you
scy, “"We c¢en relex, woe've got & sufficicntly lerge voceabu-
lrry te tcke cere of these fields." You heven't because the
froouency of dislogue is so low that you heve to go on ¢nd on
#nd on to get enough volume to pick up whet they're scying,.
¥hen we ere telking we're disploeing the content beer-
ing words by other words, building up & sufficient number of
ropetitions at the speed at which we cen in prose.

MR. BAR-HILLEL: I ¢gree. In our talks in this
discussion #11 of the technical terms esch one hes used in
his vresented metericl, ovoryone of them hes occurred or
will oceur. And so the negetive pert is very clecr., We
gshould not judge from the feacts thet thesoe terms will oceur
with lesser freocuency. .Whether eny terms will occur in =
discours«, we cronot efford to heave 1t eliminsted.,

MR, HARKIN: I did not sec the distinction cbout
whet wrs seid on both slidocs.

MR, BULL: The slide we hove up there now ropre-
gsents the vocsbhbulary, represcnts its predicted function.
£11 the things thot ere cclled nouns up there mey be actual-
ly verbs, cdjectives or sdverbs. If they function as nouns
on this onc, the form is the only mecns of clessificetion.
In this one the form end the function sre identical, so up
£t tho top where ve heve™ouns,™ it must be not only @ non-

morphologicel but it ccts ¢s ¢ noun.
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(from prepered speech) HThe specd end éfficiuncy of
nechenicel trensletion depends, vocsbularywise...!

MR, BULL: This referrs to the number of words
which appecr only once in esch szmple of sbout 500 words.

(from prepsrod speech) “Now the suggestion thet words
which cppesr only cnce mey be ignered in MT' does not snpeer
to be profitebloa., "

MR. BAR-HILLEL: In ¢ hyperbolc if you plot it on
¢ logerithmic secsle, it gives you this straight line,

MR, HUSKEY: The point is thet these a2rc not
streight lines., You con't judge from these somples.,

MR. BULL: Whet I went you to observe is how the
differoent perts of spoech beheve., The high line, the one
going up the farthest, represents the total freguency for
the pert of specch merked therc in sixty semples. The low
line represents the nuaabor of times thet cless, thet pert of
speech;appeared in our sixty semples. We actually in this
cese plotted it out on the besis of the thres by five cerds
and used th: number 240, so thet we could gut the distribu-
tion showing up bettér.

Now in thesc threc parts of speech the two lines are
reletively c¢lose together. In other words, the distribution
pratty well prodicts the pettern of the frescuency, or the
freguoncy prudicts the pettern of distribution. However,

we're going to heve o decressgsing cmount of correletion.
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Now this hoere, on thst number three, the pronoun is
indifferent to the subject of discourse, ecnd es ¢ result the
distribution snd the frequency 1is practicelyidenticsl for
whetever typo of specch you heve. In other words then, the
degree of devirtion between the distribution end the frequen-
cy is represented to the content besring velue of tho word
in terme of defining whet you're telking ebout,

{from propared speech) YNow going on to the sdvoerbs
you noticoe thet we nov got & more irregulor patbern.®

At the bottom you heve the specifice words thet heve the
froouency ¢nd distribution where the lines cross on the
grephs It's & case whero the form is en adverb form mor-
phoelogicrlly, ¢nd the function is likewiéc en adverb.

Nov we go on to erbs, cnd herc we heve the microvocabu-
l1ory beginning te show up., Notice tie tremendous drop of
thet one Torm elong there in the middle of the slide. It
has ¢ high frocpency in very few plesces. Then with tho
verhs very sherply we sre gottlng clessificstion by the
typs of subject matter thet you're trlking ebout. The
Jeggedness is more merked on the lower line.

MR. REYNOLDS: I heove o suggestiion horc for
future presentection., Wouldn't it be = little bit better to
show thesec slides cs ber grephs? It's ¢ purely techniecal
vocebulsry with you. It would bo 5ettur thet wey insteed of

this counted line. Thet is just ¢ suggoestion for o future
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presentetion,

MR, BULL: Thet would be better. When we presont
it we will heve ¢ dotailed dcsceription eénd print the word so
you crn £ind out which is the vord in esch position. DBut
it?'s ¢ good sugpestion.

MR. REIFLER: In such e discoursc¢ no other tops
is possible.,

¥R, BULL: Acturlly I wes Just tcking the word
"trpe.”  We would then instruct our mechine thet “topoe® in
this context meens only this. It doesn't mean tepeworm; it
doesn't meen whet you put on & cut. Ignore 211 thosc othor
possible meenings thet we've got stored in your brein,
Esseniielly thet is whet we're trying t§ get et

(from prepered specch) "Then this finding is the
principle of whet I've been telkxking.®

MR, BAR-HILLEL: I don't cectch, “Everything is so
clesr?m Why?

| MR. BULL: You find, for e¢xemple, if you t:ke the
dete thet we heve herc, thret the numbor of words which cppesr
only once is in retio grester then the nunboer of words which
appe?r'cnly once in brain surgery, beecsuse this metericl is
pickud from hither cnd yon.

MR, BAR~EILL¥L: Whest's the consequaunec?

MR, BULL: You move from brain surgery to medicine,

to sociel seieénce~-you increese the evellebility, you
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incresse the totel eveilable vocsbulary thet you mey use,
Therefore, the rere words in your discourse incresse in
inportsznce to your communicetion.

MR. OSWALD: I dont't sgrec with thst, Whet Bill
is seying is exscetly the opposite of whet I've boeen saying.
This is thc fundementszl diszsgrecment,

R, BULL: Weit until I've given my demonstration,

MR. WIBSNER: Whet I think you're seying is that
you picked the wrong word out of the vocshbulesry. I can
imegine the consecouence of this in brein surgery, which I
heve seen hess 2 smell voccbulesry.

MR. BULL: (from prepercd speech) W Phe prosont
peper, Tor exsnmple, dcels vith & highly tcechnicel field in
linpguistics...”

MR. BAR-HILLEL: Thesc words should not by trons-
lebud by & mechronicel trensletor. These words should heve
eppecred in codes, cnd ¢ mechenicsl trenslztion should heve
to get speciel rules.,

MR, RULL: WYWhet do you neen by rules?

MR. BAR-HILLEL: Thct such &nd such appesrs in
QUOtUS;

MR. OSWALD: It's indefinite to our context., You
cen pub enything in there thet you like. Thoe frequency of
the word “senitube," for cxeuple, is simply en cxample of

the venercl disersge rete of these speskers. (Leughter)
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MR, BAR-HILLEL: I would only try to say thet from
certein things which would scem not to the point, thesc
might diminish in impertonce to whet you =re going to scye

MR. BULL: Let me throw thet back et Vic., If you
put it in there, and you putlit in there, you'rc¢ not meking
SENSC .

MR, OSWALD: These sre sort of consoncats, s it
were,

MR._BAR—HILLEL: On guotations one has te be carc-
ful becsuse we¢ £liur the spoeoch.

MR. OSWALD: It's thce kind of thing which is
either indefinitce or which the meochine would produce =8
R A PR |

MR, BAR-HILLEL: If you find quotetirns; then what-
ever is in the quotetion, it will tell thet "red”™ in cuotes
hrg three letters, If you trenslete it into ¥French, it
wounld come out rouge" snd so on. In this case this feolsi-
fios the whole situstion,

MR. OSWALD: I we gt aspirin, lett's soy that we
don't get herdsche, bub we heve aspirin,

MR. BULL: O.K., I'm sorry thet tho knglish
lsngusge doosn't communicetes ¢s woll. Let me point out
thet thet's fine in this particulsr thing, but'if I sey the
frecuency of the word "house” or the froguency of the word

"metephysics," you no longur have & physicsl stimulus that
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ig the determining froquoncy.‘ In other words, how ncny

times I went to sey it--it is not & pert of my natursl active-
ity #nd conseguently is not determined by somcthing outside
of me. It is detormined subjectively. So if I happen tc be
¢ neurotic or I'm & physicist, and I become psychopatiic,

snd I writc something, the distribution of mctephysics in

my perticulsr picce of writing mey be totally out of propor-
tion to whet it should be. Thst is once of the ways you con
dctermine psychopathics,

Consequently we have two problems here. One is thet
there is e neturel fretor in our enviromment cnd our bilology
thet detormines certrin frecuencios. Tbis is ¢ subjective
ffctor. On the one I give Vice here, you cen have blenk-
blenk, rnd you come out &1l right. But if I werc telling
nbout the other one instesd of this one, you don't kunow whet
I'm trlking ¢bout.

MR, OSWALD: Which one?

MR, BULL: Moetephysics, for exemple, is simply
somcthing sbout thesc speckers.

MR, OSWALD: I will not know what it is.

¥R, BULL: I enslyze this paper. I wesn't talking
svbout psychopeths,

MR. REVNOLDS: ZIsn't the point here thet in these
particuler scntences cnd phrascé from which you've 1ifted

this sct of nouns, you are no longer discussing linguistics,
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you are giving an exsample thet wes supposed to point up what
wrs previously seid on thet bagis, As long as thero is ¢
previous context; then I sgree with Vie thsat you could loave
two blenke there,

ow if you ¢rn show from some of your stetononts on
linguistics that by teking the nouns out thet you heve dis-
torted the mesning; then I will cgree with you., But these
seloctions erc unfortunete in thet they ere not pertinent
in ocur mein argument,
' MR, OSWALD: You can't teke this kind ol thing
cxcept from this sort of discourse.

MR. BEYVOLDS: Thet is why I s8:id thet if he could,
he would heve demonstreted it,

MR. BULL: T Jjust wenlt to mcke one more point., It
just isg unfortunste thst thers sre poople whoe write liko
this, znd picking thelr cxemple from God knows whorc. And
you gimply cennot deny thet factor, snd o your mechine is
going elong very happily in trenslsting biclogy; &nd then
suddenly, whan, thc biology knows someth}ng chout goology.

MR. BAR~HILLEL: The use of ideosemsntics reculrcs
e bi-lingusrl... |

MR, BULL: ©But now the unjor point is thit the
less frequent & word occurs, bLhoe moro cruéial its necning
mey be. If & person were in here during o1l our tsolks, ind

ho dossn't knovr techniesl terms, if the torm ®pre-cditor®
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geme up once, he would be less able to undoerstend whet is
going on then if he heers the term "'pre-editor®™ five or
geven times. Then he will somehow from the context hoe able
to find out, even if he docsn't understend ¢ single word.
If it only occurred once, he mnight not know ﬁhat it is.

MR. OSWALD: The one he is only.going to heer once
is Senitube, snd thet is irrevelent,

MR. BAR-HTLLEL: Assume somebody writes s chemicel
ebstrect, £nd you undecrstend everything perfectly until you
coite to the very minor point where the nmen is using & torm
thet is used very rzrely in e lifetine., Now in ¢ medicel
dieticnery you don't heve it. You don't\know vihet to do
sbout it becsuse you missed one 1ittle word thet is so
infrecuent thet you will not be eble to predict it. Just
for this rerson you will not bs e£ble to ot it ocut. So even
though these words seldom occur, they might be in coertein
context, end they might ¢erry all of the informeticn. So
thet the post-editor could hendle this 1f the mechine could
trenslete 99.9 per cent Ef the thing.

MR. PEZRRY: I've come zcross something thet I think
is pertinent to this ergumont. You'll bo reading clong in &
text book in Russizn, and =11 of a sudden you'll be recding
gbout the concentration of mestter or energy, end then if you
reed & perapraph, it begins to get forth thet in science

there is = conservetion of cnergy or metter, end thet thet
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constitutes the truth of the non~existence of God. You'tvec
hopped from chemistery over into philosophy, snd this is &
very simple thing. When this happens to you ¢s & hunen
trenslestor, you areo a1l right because you seo vhet hes heppon-
ed., But now thig happens in & sort of s concesled form,

snd you're recding slong something, perhaps, about genutics,
end it suddenly dewns on you that the words thot he is using
here in speeking of evolution of species and plents arc

besed on & different scientific beckground, and that the
Merxism business has crept in here,

MR, WIESNER: All thet »nroves 1is thet you heve the
wrong dictionary.

MR, BAR-HILLIL: It deoesn't,

MR. PERRY: Tho only thing thet I'm seying is thet
it isn't rlweys essy to hit on the right dictionary. This
could go £11 the way from ¢ chence remerk that dousnt't metter,
or somothing thet is woven right into the bottom of it. IT
you don't know it, you will misundcrstend it.

MR, WIESNER: Suppese thet Jim Perry is trenslot-
ing from the Russirn, end the men chooses to use o very reare
molecule thet he hasn't had the ocecesion to see in his lifo-
time; het's going to be equally confusced if he doesn't look
it wp. ALl we're scying is thet wo heve to hove the mechine,
or he hollers for the post-editor, which we will 21l asroc

ONe
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MR, BULL: Thst's whet I'm trying to establish.

MR, BAR-HILLEL: But it is the Fallccy thet hes
been popping slong for years, thet if we can got 95 per cent
of the text; then we will bo eble to prodict the rest. This
might be correct on & greet mejority of the cases, but to
build upon this, it might lezd us wrong.

MR. OSWALD: We cannot build e mechine thet is
going to read chemistry bettoer than Mr. Perry cen reed it.

Woe shouldn't e¢ven begin to try. Ve should get one thet will
rmeke it eesy for him so thet he cen spot the points and gut
rhold of it.

MR. BAR-HILLEL: It's Perry plus dictionery.

MR, OSWALD: We heve to do tho seme thing.

MR. YNGVE: On this point suppose you ére trens-
l#ting ¢n esrticle in chemistry, and it costs & grest decl to
build s dictionary that includes ell the chemicel fterminology
because you heve to lock them £11 up, you heve ©o have =
huge steff end it tekes you a year; so what do you do?
Translete it 8C or 90 per cent, snd then you tell the wmechine
thet when it comes to & word thet it doesn't have in tho
dictionery to put the original word in the reeding?

MR, BAR-HILLEL: Thet's right.

MR, RBIFLLR: How dces leaving the blenk in these
ceses effect thé meaning of whet follows?

MR. BAR=-HILLEL: The mechine might tc¢ll us thet
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it's 2 noun; and then we cen got through,

MR, WIBSNBR: 7You may wreck the transletion of an
gntire scentence,

#R« BAR-HILLEL: Of coursc.

MR. OSWALD: The context will tell you whether
it's relevent or irrelevent.

MR. BAR-HTLLEL: Whet might heppen is thet if ome
word isn't clecr; then you might not bo zble to tronsilcte
the whole sentence baecesuse the machine willl not be able to
£0 choerd with the operetionc]l syntax. The syntectical cete-
gory of esch word should be given,

MR. REIFLER: Whether or not you know what it is?
Even if you know it's ¢ noun?

MR, BAR-HILLEL: You don't know. Whether tho
mechine cen come up with & roel solution is ¢ problem,

MR. YNGVE: A rare word cennot tell you in itself
whet pert of speech 1t is.

MR. BAR-HILLEL: In some lengueges obviously, yos.

MR. YNGVE: If it's rare, you heve to indicste the
regt of the sentonco,

MR, BAR-HILLEL: It depends cn the lenguago.

MR. YHGVE: IAll right, the affect, you cen recog-
nize the affect.

MR, WIESNER: Concelvably if you ere going to

exemine this from the point of view of operstionel syntex,
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you ceh scy, "I have slrecdy discovered & noun, or I hevo
not,® If I heve, it's very unlikely thet it is « noun.

Itve 2lrcedy discovered & verb, snd it can be given instruc-
tions 8 to assuming; and then you cen gee whether 1t cen
solve the syntecticel problem,

MR. BAR-HILLEL: It might, thet 1s true. But we
might wind up with multiple syntacticel resgoluticns.

MR. REIFLER: It's exactly the scme problom for
the humen transletor es it is for the machine,

MR. BULL: Could I summerize the point I wes going
to meke and then go on? Whet I was petting ef in relstion
to Osweld's tcchnigue of getting = microvocabuleary, I wés
trying to establish the limitetions of it. Now I know the
litorature in this freguency rasther well., The words coor-
dinste," "lineer,® "population,” "well," ond 'corrvespond,™
which sre not portaeble words in this discoursc s fer ns I
cen tell, do not appeer in the previous litersturc on frequen-
cy. Consequently if we wers to build up ¢ microvocebulory
going through ell of the existing literesture on freguency up

to this mement, = machine cen trensleste this peper, and I'm
pointing out thet thoet is hard beceuse this paper is not ¢
micropaper., I &m zble to bring in here informction from o
veriety of fields, I am introducing meny things together at
crice. AS soon &s wo move in that type of discourse, we now

sve rn entirely different problem in orgrnizing our
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vocebulery. We heve a microvocebulery of linguisties, which
is in this paper, but we slso have a vocabulery thet is
free of geogrephy, populction, cnd linecsr.

The people who heve done studics in word froguency
heve been professors in Fronch snd English litersture snd
heven't lesrned about statistics.

Now the other point thet I would like tc mcke is this,
As you recall yesterdesy, in one of nmy bad moods, I summarized
the discussion herc by seying, "Whet we arc interestced in
this alimentery canal was the stomech.™ Now whet doocs the
mechine do when it's trensleting ¢ highly technicel con-
ference on machine trensletion, e itcomes to slimentery
cenel end stomach? You gimply could never predict thet T
wes going to ssy it. I didn't know that I wsas goling to say
it, but it summerized the discussion., It was'critical, end
thei's the problem that Ifnm trying to point out,

MR. YNGVE: DMcybe it wasnt't critical?

MR. BAR-HILLEL: It might have becn. So who will
decide whether it ig or it is not? I'm not sure thet tho
finel reeder will know whether you could predict thst a
certein psssage thrt you den't understend is criticel,

MR. OSWALD:; I think it's the kind of thing thsat
I think we will 211 rgres, to get back to the basgic assunmp-
tion, it's ths kind of thing which is inecreasingly rare es

you proceed into the scisnces like chouilstry end physics and
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mathematios.

MR. BULL: TI'm seying thet as you expand your sub-
Jeet, the likelihood of this stuff ereeping in increascs.,
I'nm just establishing thet fact,

MR, REIFLER: I ﬁust say thet your exomaple wos
brdly chosen, beceuse I think there is multiple mecning in
thet., We hove o literal meening in Japrnese end Chinese.

Mk, BULL: Yos, but it wouldn't be in the mechins,

MR. BAR-HILLEL: Stonach is not sufficiently fre-
quent in this.,

MR. OSWALD: Who ig egoing to determine geastroondo-
itis?

MR, WIESNER: .Your gonerel ~lossary will be &s big
es a normel dietionsry, won't it?

MR. BAR-HILLLL: Why should we? In the gonorel
dictionary therc might be words that don't come up st ¢ll in
a thousend tines. .

MR. OSWALD: Thet, I think, is whet Bill is sayiag.
Thet there is no such thing £s & genersl vocchbulary. Ve
cen't get it.

MR. BULL: You ¢en only have & totcl vocabuléry.

MR. BAR-ITILLEL: 411 the voocbulery on educetod
people? I don't know,

¥Re WIKSNER: Whet do you morsn by your genocrcol

glosscry? I heve nisunderstood you for threc days then,
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Youlve always insisted thet your microscmentics would b
supplemcnted by & general glossary.

MR. BAR-HILLEL: But in spite of generaele..

MR. OSWALD: I'm talking sbout = technicel glos-
sery cnd o non-technicsl glossery. The non-technical is
nlso in = certain sense a2 technicel glosszry. It's the
words thrt the guys koep using to express themsalves.

MR. WIESNER: Your non-technicel glossary would
not be ¢ generel glossery?

MR. OSWALD: Thet covers 90 per cent of the run-
ning items, Stomach is in the other 10 por cent.

MR, WIESNER: Suppose thet your gonerel glossery
wes lorger then apparently you predicted, thet it wes «
generel glossary itself rether then ¢ glossary thet wes
rasocieted with your technicerl microglossary,'fnd your
nechine wes instructed to elweys rogerd thoe microglossery
first;ernd thon if it docsn't find the thing you are looking
for, let it go to the gunurel glessery. What difficultics
will you zct inte by heving ¢ lerger gseacrel glosssry?

¥R, O8VALD: Storsge of excess type?

MR. IBSNER: No, semsntic troublo.

MR, OSWALD: No, no.

MR, BULL: Whet I'm trying to say, however, is,
if you will 1ot me got up on the blackboord for a minutc.

MR. OSWALD: Presumebly the mechine cen give it
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to you, I'm not meking such » problem., I'm trying to un-
tengle it. |

MR, BULL: Let this up here represent thoe total
potuntisl voczbulery, end it is presumebly infinite becruso
you cen keep odding to it forever end ever znd ever. Evoery-
decy we invent new words or compound new words, snd we {o on
end on snd on. So we heve to desl with this e#s though it
wer: never coming to en end, Whether or not it is true
depends on whether ecrth is truely infinite--but let's not
crgue thet.

Now on the opposits of this we will heve what we're
crlling "e microsubject™ snd "a microvocabulary.™ In other
viords, from here on dowﬁ woe will egrec perticulerly pertains
to one specicl field of ectivity. It cen be the anctony of
the humen body, or the cnatomy of cn elaphéﬁt, or it csn be
brein sursery, or bhe construction of e scerewdriver; but we
know from the cetivity thet it is not meking love to a blond
in the perk in thet sensc.

Now we rmove up toe ¢ group of less tochnicsel vords which
tend to cluster sround thesc in the position of ony specicl
sotivity, This is what Osweld is celling the non-technieel
voecebulsry in brein surgery. It belongs wmore to the totel
longusse then this down here, but it has very spoclicl meen~
ings stteched to it in sssocistion with this. So if woe sey,

“Cut the head.Y in surgery, we're not mecning whet bir. Booth
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seys to his assgistent when he seys, “Diseconnect the power to
the head of the drwi."

MR, BOOTH: I wouldn't sey such ¢ thing.

MR, WIESNER: Why do you distinguish between these
pairs of microglosseries?

MR. OSWALD: The bottcom first,

MR, BAR-HILLEL: No rigid distinction?

MR, OSWALD: This is thc kind of stuff which is so
specificly brein surgery thet it com't very well be caything
eslse. You teke = word thet is used in brein surgery. It
nes o tremendously high freguency rete es long ¢s5 you telk
ebout brein sursery, but I don't predict thet this vould be
2 high Trecucncy word in eny other woy.

_mR. WIESNER: I don't think it mattors whether you
have %o heve these or one,

MR, BAR-HILLEL: Whet is the degrov of roscticn
if you reduce four to tnfue? I would not put it., This is =
pregnetic question, vhen it peys to do it.

MR. WIBSNER: I wasn't prcoposing thet cither
Reynolds or I arc cepeble of neking the mechine todey which
viould use the lerse voesbulery or the other. I wes tryiag
to errive ot why you are ingnoring it. Whether it was ¢
logienl problem thit you couldn't decl with, or whether you
were worrying sbout other problens?

MZ. OSWALD: This tekes core of ¢ lerge pert of the
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discourse, ond since the other smaff is totally unimportsnt...

MR, WIESNER: You'rc tclking about excess time.
Youtre telking sbout ¢ vory infreqguent thing, so maybe you
ere prepared to stall snd heve the long excess time to go
beck to the ruxilisry memory?

MR. OSWALD: If you cen determince the non-criticsl
words-~meybe you don't cers, This is where we.have to let
the humen being tsko over.,

MR, WIBSNER: Still it's ¢ lot fester then if the
post-editor hes to do iﬁ.

MR. BULL: Sure it is.

MR, BAR-HILLEL: I think the‘source of the genvral
glosssry should be,.e The technicals are so obvious that
it's not even neccssery to discuss it.

MR, BULL: I centt probably get through the re-
meinder of the materisl in five minutes. I've got ton more
slides to show you.

MR, BAR-HILLEL: We will have to skip it.

MR. BULL: I'll go back to the rest of it.

{from prepcred speech) “Whet I weas trying to gpot st is
thet the microvocebulery appecrs feesibloee.’

MR, BAR-HILLEL: Do you have to split up into high
frequency oxr low frequency?

MR. BULL: In this vocabulary on brain surgery the

viord Ybrain® eppesrs with very high frcequency, cnd thet tells
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us thet wetre taelking cbout the dbrsin. Thet does not tell
us what we're seying sbout the brein, snd what we're scying
about the brein eppears in = nuch lower fregucncy even in
his owm counts. Theot's @1l I'm trying to get acfoss.

(from preprrcd specch) "The middle parabolcees”

MR. BAR-HILLEL: We esre in ¢ bed position. We
heve only. thirty minutes left for today's morning session.
We heve to eat lunch today in here, snd we heve, thereforc,
to leave the room st 11:30,

evs Mr, Bull then finished his telk without sny
further discugsion on it ...

ess Mr. Huskey then gave his speechh e

MR. HUSKEY: First of cll to clezr up cny misunder-
stending, meybe you know this snywey, but I would like to
tell you snyhow. I em not & linguist nor an engincer. In
fect; I em o methomsticien, cnd this brings up ¢ cuestion of
why I em herec, Well; that's meybe & question thet I hed
better not snswer,

This discussion of the basic operztion thaet arc necese-
sery in mechine trenslation, the first thing thet I would
1ika.to stert out with is the idea of whet sort of mochines
are in existence at the present time. Then we can look into
the question of whoere do you go from here to gccoumplish what
you ne«d to ge¢t the mechine trensietion,

Now I would likc to put down this teble here. (on
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blackborrd) In terms of memories of the memory computer,
end the rete at which you con obtein informotion from this
menory. In the figurcs thet I'm putting hore, they don't
represent cny perticulrsr mechine thet is in existence, thuy
represcnt & combined omount of figurcs, snd I think therc
will be e mechine in & few nmonths or in # yeer with 11
these present.

I'm talking ebout a head speed memory of & thousond
numbers, end I'm using the term “numboers" instcead of words,
Wherces if I wes telking to computing mechine peoplo, I
rrould use "words® instesd of "nuwubers.”

This is 2 specific ecmownt of informetion, so I @i doel-
ing in numbors which like this cen be coordincted to ropros-
sent lphobeticsl informetion or caything elsc. Suppose v
stick to this emount, the rate of accoss is 460,000 nunbcers
pur second. If you weandt to telk ebout bits, you multiply
by thirty or forty if you lika.

Now this sort of thing is not possible in 211 cowmputiog
mechines thet wetre telking ebout here. It's the sort of
cccess thet is present in high-specd ¢lectrostetic memories
or in ccricin ncthods of using other types of mero=-
rics. So this ropresents ¢ high-spoed memory. No wochines
exe in operation ¢t the prosent time, bub more tlen this
caount of high-speed momory, ond guite & number in operstion

wors congidercd with less then this.
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Now in the in betweun cres woe're talking sbout o size
of 10,000 numbers, snd the zccess is on the order of 125,000
hunbers per second; end then finelly you go up to ncuopics
on thyu order of 100,000 numbers sgein, The sccess thing
here; I*1) put down this rigure, 0.005. Those are depondent
on just how you sct up the idesas. For example, if I $clk
ebout this meny numbers in this memory, you cen certainly
heve o second unit and « third unit, Peoplc srean't propered
to free 211 the cngincering difficulties of multiplying
these units or to face thp cost, and the figure here is some-
thing on this order. Of course, I mecn thet this wes en
glectrostetic mernory. The 10,000 word size would be ¢
megnetic grouping, and the lerger one would be & nwgnotic
tepe. If you hsppen to be in the middle of the tape, you
ccn reech the number in just...

MR, WILSNER: Is thet numbar cgonsistont with thet
fzctor ten? 1 cen imegine @ tepe which would fteke throc
minutes, but I wonld think in going from e group to & tape
you would improve it.

MR. HUSKEY: This is very possible.

MR, WIESNER: I think thet if you heve ¢ fretor
of ton, you wouldn't find the sccoss time chenged vory much.

MR, HUSKEY: I would like to take this figure with
somewhet of & grein of sslt (0.005), I won't arguc with you

here, but at Yoegst this gives us a pessimistic view herc,
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Now the gquestion is, *"Whet can you accoriplish ¥n
meeching, trenslation with something of this sort?? And cgein
I'm telking rebout things hoere, well, those cre composite
mechines with these cherceteristices. There ere mechinos
undoer wey here thet will scon be in operstion with «ll thoso
features and promise somewhat more, Now the gucstion is,
iThet cen you aceomplish in the lznguege trenslation fronm
hero?"  Again this is & quostion which we con't ensvier from
ouy point of view, ot leest we ere not guite sure whet the
linquist would like to do. In other words, how many vords
would you heve to heve in this ceategory?

MR. BAR-HTLLEL: Do yvou intend to give the enswer?
MR. HUSKEY: I don't think the snswoer is Xoown.

Now let's think c¢bcut this in the following frshion.

I speeificly celled these numbers. They cre ot fixed lengths,
end the resson I ¢m insisting on this is thet in the present
computing mechines nobody hos thought about having mechines
winere the pieces of informetion are verieble,

MR. REYNOLDS: Ons of them g precticelly wvorking.

MR, WIESNER: If I understsnd dMr. Huskcy's pro-
posel, you erc not prepared to s2y whet you think the lin-
guists went. Meyboe b some stegees we ought bo converyc
with the lingquists,

MR, HUSKEY: Thov hsve to do & lot mors studyving.

MR. BAR-HILLEL: I cen give you certoin reguirements
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or ¢ few altcernatives.
MR. HUSKEY: From my peint of view, you don't know
whet you went.,

In telking sbout thoese numbers of fixed lengths, the
orgrnizetion of & computer for numerical purposcs &t lonst
heg becn gonerclly built up on this sort of & premisc. This
mesng thet if you ere going to hendle slphebetical informe-
tion or words, you run into problenms of the varicty of infor-
metion you want to hendle. This hes to be teken of by chenges
in the desien or sonmething of the sort. Of course, I'm
trlking cbout things thot these erc machincs with ecch onc
of thege seperete categorices in operation end in setisfac-
tory operation, 4As fer s I know, I don't kuow of any ne=
chines where the numbers src of varieble lengths which are
in sstisfectory operstlon.

The point is thrt in desling with numeriecl probluns,
puople heve been sstisficvd by heving 2 fixed length thet
they deal withe. To tic this into alphebetical informatiom,
the length of these numboers probebly corresponds to sonc-
thing like seven slphebetic cherscters. In terms of com-
plete words, this ropresents much fewer words, generelly
gperking, if you ere desling vith somu languege like Germen
which tends to be longer dge to the combinetion of the
verious groups of words.,

Now s¢ for welre tolking cbout the internsl
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cherecteristics of this computer. The other, cr the next
cetegory thet is of some importance here, is the ider of
vhet you can do in the way of input ond cutput specds. The
renl problem in the input speed is beck in the preparecticn
of the nmeteriel to feed inte the computcr. There hes been
an operrtion ot the present time for thoe treonsfer of infor-
netion from ¢ slow=-speed storsge to the high-speed storage
ot rates on the order of = thousend numbers per sccond. 8o
thet once you heve informotion on s storege medium of this
cheracter; then it con be trensforrod into the other
memorics st sny rescsonable speed. Thet is, thet specd is
commensureble with the rete et whieh you cen hendle it there,

New the =zctual putting of the informetion cnto this,
this input medium, of coursec, is probebly ¢ botilencck here.
Either you build & mechine thet recds ¢ printed text cuto-
metiecly, or scmsbody types on some sort of typewriting
mochine, Thet brings up e cucstion of economics thet you
cen hire ¢ trensletor thet is o8 Tast 28 the nerson vhio
types, Yo £ll ecgreq thet anybody can trensleste fesier thrn
tny of these presunt mrehines een trrnslete--at lezst the
cost per word. So principelly we crc interested in en ides
here thet meybe in ¢ fev yecrs we'tll ficure out ¢ weay to
ke ¢ mechine thet will bo oble to do it botter then ¢
humrn being cen.

Now what'do'you do sbout input? As long =s sonmebody
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hes to type the informstion onto sn input trpe, it's prob-
zbly cheecper for ¢ humen being to do thework. It hes boecn
viorked on mechines to resd toxts, ¢nd I don't know cbout it,
But it's probzbly something thet somebody should ¢ot inter-
ested in if you ero oo0ing to follow throuh with this proposi-
tion.

The printing is, perheps, in soncwhet better sheps
buceuse there is ¢1l the cquipment thet will print elphe-
betic informction et quite & number of linesg per minute, T
understend thet there nmeny machines thet will put out some-
thing on the order of » little luwss then 200 chorascters per
ninute, end theré?ﬁ;der wecy mechines thet will do betber
then this. Whether they cre reclly considercd sctisfoctory
rirchines for spplicetion here, I =m somewhat doubtful, But
I think they will como cuicker then the other perts will
COIME o

So thet's the first thing in terms of dollar cost. T
dont't knov whether thcsc figures cre worth putting dovn,
but certeinly c mechine of this composits cherecter here
vill cost you on the order of £ helf-million dollers or More.
A humen being is ot wost five thousend dollsrs scy, so the
cost retio of ¢ mechine to ¢ men is guite merkoedly different,
The mechine will cost you ¢ couple of hundred thousend dol-

lerg to run por yerr, end the initizl cost cen bo written off
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in five yeers or thereebouts.

MR, WIESNER: Is it feir to equete sn individual
¢nd e mechine?

MR, HUSKEY: Yes. These crc conditions thet you
cre going te heve to feee in the future before it is worth-
while,

MR. WIBSNER: I den't know thet youtve proven thet
the mechine is frster or slower then the hurien boing?

MR. BAR~HILLEL: This neachine is incornprrebly
slower then the humen bzing.

MR. HUSKEY: Supposc we go chord here, Now letts
look for e mqment 2t Jjust whet you ncoed to store in tiis
riechine, for esch once of thesc words thet you'lre going to
heve to consider, Now I picked out of Dr. Osweld's peper
one of the bed cxemples, I picked this Gormen word “ausfel-
lerscheimungen.” This has twenty charactors in it, ~nd cone
scouently oceuplies auite & nunmber of posgitions. If you dont't
store this vord; thon you must complicete the input opero-
tion to compensectc for this., 8o you hsve to gore this word;
you heve to store the pre-cditorizl informetion cbout where
you ere going to split it--or you don't split it--and you
hrve to steore mors words in your menory. 7You heve to store
whetover corresponds to the Enslish vquivelent to tiails, and
the peint chout the English equivealont is thet they heve to

be stored some plece in reesonably complete form, But
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ultimetely the mechine hes to print out the English word,
end presunebly you store it some place in the memory whore
it's ecccessible at 2 rete thet corresponds to your printing
rete ot lecst.

But zt lerst it oppeers herc thet youlre going to hrve
to usc cuite ¢ number of memory positions in this sense to
store informetion thet is recuired here. The other informa-
tion you have to s tore herc beside the sguivelent pert of
specch that this ruprusents, if it's ¢ noun or pronoun or
perticiple or whot-heve-you., Beceause the resrronge.cnt of
the sentence in the nropoer English word order ox into en .
English word order will depend on the perts of spocch horo,
Sc¢ this hes to bo ¢ code numbor in the sense of this nscheni-
cel resolution., It tells you whet to do cbout it fron the
gremretical peint of view. This is not nueh storege spece,
though. Certeinly the mechine storese spece is o problem,
rnd the ocuestion of whether yon heve to store £l1 thusc
words, or whether you csn chop them off ¢t sone point in
your voccbulsry remcins. So the point is thet mechincs of
this chereceter cre not £0ing to hendle ¢ gruet mony vords
in the voerbulery. So this nmeens thet you heve to restrict
this ot some point.

So lett's think for ¢ moment sbout the proccdurc in
lenguege in this opsreation, Let's think in the ternsg of «

typed word clruse¢ os ¢ gterting point. The procedurc thot
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the mechine viill have to use in working with this informe-
tion, rnd heve I'm goling to yrroescent it from the point of
viev- of Dr, Osweld's peper. Thet essenticlly you went to
reerrenge this order of these words--end this is perticu-
lerly true in Germcon--so thet you come out with o desirad
word order in English. It 1s the bust ides I heve scon g0
fer as to thet point, You ercn have certein fixed word orders
in English so thet you cen nininize the numb.r of word ordcrs
in Inglish thet you desire. This is not producing en ¢le-
crnt trenslotions  Anywey thet will lerd up to cnothor poiant
in £ moment, 8o the first thing your mechine hes to do is

to heve g% leest ten words thet will sppeer cnd plck out from
the menory from wherever they sre stored the inforiaction
sbout these parts of spcech. So you crn procsed to 4o the
resrrangemnent. Perheps, while this picking out is being
done, y™u mey be oble Lo pick out mernings or you msy not.
The ceturl sclections of meening mey depend on whet happens
in the reerrengemnent, of course,

Let's supposc thrt you con pick out the inforiction

ck

whilc you'vs going ebout it. Now to bu ~ble to arrive ¢
rny sort of figures cbhbout vhat time is involved here, vie heve
to seereh in these vsrious pleces of memory. If we scy ofr-
hend thet on the everssze you een gtore twoe thousend words

in ¢ nenory, I don't think this is optimistic in ¢ny sonsu.

veu vrill not stora wvery rmch here becruse this hee to contein
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your opursting instructione, which vill heve to be cveileble
£t high speed, Here ogein it's back to the guestion of how
clegent o job vou went to do in thoe resrrrngericnt of tho
information; sc maybe you ccn storc two thousend nwihers
here, ‘Then the question goes back to the word count in the
aieroglossery. Whet percentege of the terms does this cover?
Docs it cover cnough of it to zive yru the glst of the infor-
netion? At this point I think it ney be foir to suy thed
you've ot 80 per cent of the words., 8o c¢ffhend you con
hendle cight of those words now. Thisg is sgoin not the.
proper way to drew the conclusion,

T think we arv goetting out 125 words o aceond on bhis
nenery, so it tekes in the order of ¢ tenth of & secend to
et thig informetion; sc the ather two veords will hove to
be forpotten ¢nd not trrnsleted--vhich mey not be satisfreo-
tory., Although\ cgelin this 1s not e guestion of whet you
went to do in the trensletion. If you went to scereh in
thig type of ¢ menory for them, this is geing to teke e
recsoncbly long time. VWhere you heve to stend tarough the
point where you heve time to run beek to the middle, after
eny perticular sGarch, it's going to teke on the order of
riinutes. If you teke the 0.005 Tfigure hore, it reproscents
aeybe ¢ three minute run from the middle of the t:ipe.

MR, HELMER: Humen tronslator will heve to hendle

rore then 80 par cent of the words thet he indicctes. If he
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hes to meke o dictionery reference, the estimeted tine is
less then twenty scconds.

MR. OSWALD: 7Yoo low.

MR, HUSKEY: It takes more then twenty scconds to
find ¢ werd?

MR. OSWALD: It 211 depends. You nmeen find tho
vord or find the nmecning for it?

MR, HUSKEY: He looks rt the first neoning, ond
this meening reminds him of whet he wents to know. Ab the
present tine the humen being is going to be Testor thsn the
mechine, as long #s8 you hzve to depend on nemories of this
sort.

Mow there is work going on in the country of remories
thet do not invelve this serrch medium, Wherc you hove ¢
sperce selection rether then the busincss of running thiroush
the whole thing. This mey cut dowm the rescerch tine for
menorics of this order. But this still mecns theat there is
o good deel of vrork to be done here. So meybe by the tiine
everybody hes figured out whet he wents from the linquists!
point of view, they will heve botter equipment.

Thé mechine after it's picked up this informetion will
reerrenge it in more deteil then it hes, £nd thon it will
point out the finel informetion here, I don't think there
is sny point in gcing into thet pert of it herc, but I would

like to propose the following ideoc. Out in Los Angoles we
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erc not proposing to do rny generel transletion. In obher
words, we fully rezlize thet this is ¢ very big problen com-
prred to the sort of equipment thet cen be built ot tho
proscnt. Bub what we'lre interested in is the idea of giving
en cpproximcte trensletion where you omit some of these
infrequent words, ¢nd on occasion, of course, you necy losc
the meening of full sontunces so thet meybe you will lose the
meening of tho whole erticle. But in contrast to this the
noel is not reclly ¢ complete trensletion of this thing, but
only e sufficient tremnsletion so thet the pesrson who is
rording this crticle will knovr whether hoe reclly wants to

go to the dictionary end lecok up these nissing words., We
pointed cut cerlier thet the mechine mey print the words in
slforeign lengur g the words thet it doesn't went te hendle.

Now the point of view thet I've been toking in this
regpect is thet one epplication for this sort of thing is to
trensleate sclentific articles. And in this cese I would
like to point out thet I think you could dispensc with tho
post~cditor, end the people whe arc interested in roading
tiese orticles will serve ag their ovm post-editors,

So to sort of restete this geel then I would be inter-
ssted in seeing experimentel trensletions trisd on the
restricted fields, such es brein surgery or certein aspects
of methemetics, to devise = nmicrovoccbulery to diviee thet

informetion and sco what sort of informetion you'll get out
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here., And possibly you won't even try to handle zll the
pessible grrumeticel constructions thet you would run into.

I think this is & good goal to heve es & sterting point. We
heve to do something of this sort before we cen prove thet
it's worthwhile to reslly go aheed with it on ¢ larser seale,
I think I em reedy to quit.

RETFLER: In a limited way we heve the seme situ-
etion not only in the humen trensletion, but in humen untrans-
leted words where there cre nmistekes. It's mistckes origi-
neting with the suthor, mistekes in typing or printing.

MR. BAR-HILLEL: I think this telk was of tremschn-
dous importence for me, and meybe for others, to kKeep us down
to errth nnd to see Jjust whet exectly could be donc more oY
less ot this very moment. For ne ccrtein consequences ore
very clesr, end I would like to discuss them lzter. It
would be very good to digest this informetion before telking
ebout it. Vo will go end heve lunch, s=nd efter lunch we
will discuss this,

For me it tekes sometine to imegine whet this mecns in
terms of present-~day tests of possible transletions, end
elso to compare what I would like to heve in the futurc.

MR. OSYWALD: Would you ¢llow Jjust onc or two ques-
tions, Josh, to which the enswers ere either “yes®™ or #no#
snd aumbers?

MR. BAR~HILLEL: All right.
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MR. OSWALD: Is it in the opinion of the computor
people &t the present time that the capacity of the high-
specd menory of the electrostectic meachine is grect ¢nough
te hendle the syntectic rearrengencnt we esk for? Will the
nunber of spaces cvelleble in the high-speed menory c¢ncble
us to do, howgver crude, this syntzctic regrouping?

MR, HUSKEY: It mry be 50 per cent thet this size
menwery would hendle of whet you propose to do in the mecheni-
cel resolution,

MR, OSWALD: It would do 30 per cent of whet I
proposed?

MR. HUSKEY: Within plus 50 per cent os to what
you prbpose to do in your article on nechenicol resolution,

MR. BAR-HILLEL: That high-speed RCLIoTyY is going
to be ten thousend insteed of one thoussnd.

MR. OSWALD: Would enyone in existence be cble to
hendle 1t?

MR. BOOTH: Some, not s£1l,

MR, OSWALD: Whet bothers me there is, 1if you
think in terms of .~.that 1littls proposesl paper, it docsn't
proposce necrly encugh, Now gquestion number two. How wony
of these ten thousrnd unit drums cen you get hold of?

M. BOOTH: As meny £8 you wont,

MR, HUSKEY: Not only does the doller cost go up,

but the nmecintensnce cost goes up, too,.
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MR. OSWALD: I went toe know how meony magnotic
drums cen you give ne to pley with tomorrow?

MR. WIESHER: How meny could you put in & roomn
this size?

MR. OSWALD: Reclly, you've got them?

MR, WIESNER: They'rc recdy to 0.

MR. OSWALD: I went to know when you're going to
give them to 7 linguist to pley with? Whot's got = niechinc
with drums etteched to pley with?

MR. BOOTH: T heve them,

MR, RICHARDS: I heave them, too.

MR. OSWALD: There sre mochines at the presont
menent with ¢ suffielently high-spsed memory in the electro-
stetie mechine?

MR. BOOTH: I'm not sure whet you went te storc
ENYWEY .

MR. WIKSNER: Actuslly I think you're really weaent-
ing to throw ewey the tepe for ¢ moment. Let's essume thoet
you c¢sn offord to do thet., Certoinly 1f e11 you'lrs going
to get from the tepe is the fector of ften) thon you can cur-
teinly offord to heve ten drums &nd not run into eny nain-
tenence problems,

MR, RICHARDS: W¥e rore going to exceed thet in four
or Pive months, end IBM will heve ton mechincs which will

excewd those Yy 2 factor of two in sll departments.
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MR, OSWALD: There will be machines eveilebloe to

do it?
MR, WIESNER: You crn place #n order for an IEM.
MR, OSWALD: We know thst,.
MR, RICHARDS: It will cost him $18000 = month
rentcl.

MR, OSWALD: How soon?

MR. WIESNER: Richerds znd Booth are sitting with
2 corner on the markcet,

MR. REYNOLDS: I would just like to mecke onu stote-
ment here. So for g the prosrem for this machine is con-
cerncd, 1l thet we're telking cbout risght now ie high- spoed.
If you wish to progrem & reguler line of IBM sorters, corre-
leters cnd punchers, this problem can be solved bub not in g
short length of tine. We cen set up o mochine system that
yvould brenslete for you. In theory I c¢en show in progreaming
thet this is fecsible,

MR. YIIESNER: If you Viector or somcbody vlse scid,
"I went to do the following Jjob." 2nd it was very ianterust-
ing, IBM would probrbly do it for you for freo,

MR. BULL: Thst's what we went to Know,

ML, WIESN®R: There's » hizh probebility thet it
rnight heppen.

MR, REYNOLDS: I would soy with e high degroe of

prcbebility thet Jerry is correct.
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MR. BAR-HILLEL: If we weould like to heve o genercl
trenslotor without ¢ pre-editor, we would need not two end
not five, but & thoussnd to five thousesnd times cs much com-
bined specd end storrge, But I will give you the exnct
figures later.

ces At this point the Pridoy morning session

cene o an end ...
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THURSDAY AFTERNOON SESSION

see Mr, Reifler reed his prepared specch «..

. -MR. BULL: Let me sec if I cem give ¢ rosune of
thes¢ points, PFirst, Mr. Reifler points out thet there
exists » greet mony universels which woe're going to heve to
isolote vory soon in el] problems of mecheniczl trensletion,
Secondly, there exists ¢ number of pseudo-universals which
msy not be too importsznt in mecheniccl trenslation. Third,
when we 40 set UPaeo

MR, BAR-HILLEL: Are not importent linguisticly,
but importent mechnonically.

MR. BULL: The lest point is simply thet we should
completely ignore the treditionel anclysis of lrnguage when
we ore thinking of compering the two end scy, "Cen we find
¢ gedget in one lengurge which perforas the semo function,
regrrdless if one is o noun and the other is é perticle P
And thet these correletions of gndgets exist s ¢ necessary
consequence of univbrsality, cnd 80 thet primerily whet we
oucht to 4o is study more linguistics beforc we have @
nechine.

MR. BAR-HILLEL: All this is shop telk of our own
topic, end we ghould, not only for mechenicel trenslation,
but ¢ven in general, put too much weight on the sensc thet -

the linguist will tell you, "Well, inherently we don't have
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in Chinese such ¢nd such & form. This inherently I don't
like,” I know you wouldn't sgree to thet,

MR. RBEIFLER: This dowsn't concern us lhers,

MR. BULL: It tends to scy thet this is 2 beauti-
ful philosophicecl discussion, but it isn't getting us cny-
where., It is not getting our progrem forwerd. I love it,
but it isn't getting us onywherc.

MF,. HARKIN: ©“This"™ snd '"is® are equivelcnt.
“"Those" end "thet" crc whet? Is there cny similer parallcl?
ism?

MR, REIFLER: Both lengurgoes permit it, not only
for "this” snd "is," but "those® snd "thet.”

MR, HARKIN: Whot's the equivelont of Ythat-those?

MR. REIFLER: The Chinese word for'thet” and the
Chinese word for ‘those,”™ Ifn sorry, this is not & good
gxemple,

MR, OSWALD: You don't meen scriously thet the
English "is’ ig in the fremework of English?

KR, REIFLER: Historically that goes back to crrly
Buropern times. It mekes us open-minded.

MR. OSWALD: The third singular quclifier is the
gsrme thing s the demonstretive?

MR, BAR-HILLEL: Not "is,"™ "wos,®

MR, REIFLER: ©Now in English it just heppons thes

only "is™ hes survived there, but in Geruen it 1is there, cnd
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in Letin it is right through.

MR, HARKIN: T still don't heve the enswer to ny
question,

MR. REIFLER: We cennot do it in this wey thet we
say, YAll righty now we hzve just found out thet there is
something between 'this? end *is.?" Let us sey, "Whet is the
gdifference between “thet' and something clse?" You just moeke
& ﬁery broad resecrch of our problems, c¢nd here and there
you find something which heppens to be of value for us,

MR. HARKIN: Whot docs the Chincse say for "thetst
28 distinguished for "this?"

MR, RETFLER: I went to point out thet the Chinuse
heve gulte o verioty of words mcening "this,” and guite =
vericty meening "thet." And I have to scean esch one of those,
In this porticular ccse it just heovens thet we are concerne-
cd with two types of gremactice) mesnings rvepresented by the
seme speech. In other cascs it mey not be two types of
gremmeties] mecnings. In Chinese thet hes the following
mesnings: The meenings of "thet," which corresponds to our
"whet" or "which,.,”

MR. HARKIN: Csn you tear the parts down?

MR. REIFLER:; By origin, of course, we caen. Well,
I do not think I éan do thet., I will give it to you privete-
ly efterwerds.

MR, REYNOLDS: How meny morce universals exist to
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your present knowledge, end is it necessery to prove these
in the sense.of compering between highly numerous laonguagos
for the linguist's benefit, or do enough of them exist that
the engineer could immediately meke use of them without
regerd of whether this linguistically is of volue or not?

MR. REIFLER: I cen only enswer if yeu give vic o
hundred specieslized linguists for o hundred years., But as
fer 2s the Chinese languoge cnd Bnglish, or Chinese or Ger-
men end Chinesc ond French is concerned, I heove clready cguite
& number of these four. We cen slready meke it of practicel
velue,

MR. BAR~HILLEL: I would say they hcve no prec-
ticel importence. And it should never psy to heve a specicl
rule to point it cut,

MR. REIFLER: There is no specisl rule. We drop
¢ rule therc., \

MR. BAR-HILLEL: But it would misglead to translote,
iPhis books"” insteasd of heving, "This book is his book.™

MR, REIFLER: 7You nisunderstood that. Welve
reduced the number of instructions.

MR. BULL: I would mzke & suggestbion, thot now
thet Mr., Forrester is here, I think we should ict him telk
end meke him discuss his business snd Huskey's togother,

MR. FORRESTER: I have not prepercd & peper. [

scem to be oubt ‘of order here in thet regerd, ond I would
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rather find out whet kind of questions you would heve in
nind, and would like to ask; thet might be in my eres of
intcerest. Is there some way thsot he con give me ¢ few cluos?

MR. BULL: T think I cocn sumcrize severel questions
thet you wont to know., How much stuff cen bo stored in the
varioug perts of the mechine?

MR. YNGVE: Whet is the relative size of the
high-speed to the low-speed?

MR, BULL: Le¢t's run through the one thet welve
gote.

MR, BAR-HILLEL: It's not o drezm.

MR, WIRSNER: Yestordey or the dey before Dr, Bor-
Hillel proposed & logicel syntecticel enelygis which the
nechine would heve to perform. It night be interesting to
bave him speak on it for & couple of minutes, cnd then you
could teke off from there.

MR. BAR-HILLEL: I cen't tell what this mecns in
type of menory.

MR. WIRSNER: There cre two problems, one is
neslory snd Lthe other is the mechines's gbility tc o logicel
operetions.

M. BAR-HILLEL: I sce the following problem st tho
rnoricnt. No pre-cditor, no reduction to micro or ideoglos-
gery, or something thet con trraslste everything without

pru-editing the source lsngusge, which I trke to be Gorman,



The meximum goel--no pre-editor, but = post-ecditor, cnd the
source lesnguage is Germen, &nd the terget langusge doesn't
matter. This is the maximum gosl, snd 1 don't think we
shell heve nmore thin thet.

Now this requires the following situstion. We heve
cllowed 450,000 lexicel units. Heach lexicel unit in Geracn
hes to be rmaltiplied by soriething which I dontt know--neo
linguist apperently knows whet ia the multiplicity of the
derivetives of the lcexicel units in Germen. I czn give yoﬁ
ny own estimete which will be eround three for Germen,
Through this process of derivetion e few will coincide. In
Germen "leben" can be wither plurel or singulser,

We come to sbhout one to one cnd & helf million ruaning
words., Thercfore, to be able to do this, what I czll *operc-
tion syntex," we necd o word index of soc meony entrics of one
to one cnd 2 helf million entries, which will tell.with
respect to esch entry or freguency to thoe German word “leben®
thet it e¢sn be ¢ither this or thet or thet.

MR., BULL: You'rec zctbting too detciled.

MR, OSWALD: No, he's not.

MR. BAR-HILLEL: We¢ would heve up to two-tuenths of
¢ second to get each entry.

MR. YNGVE: How meny oversage lotbemsper word, i
I understand this one to one cnd & holf million words?

MR. BAR-HILLEL: If you don't tcke into cecount
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sevings, twenty bits per word, end the secess time, as T
see 1t et this ncacnt, is sbout ten minutes.

Thig is only the first stage; then we neced o unit which
will do certain operetions upon whetever is cntered here., I
do not sce eny great difficulties because here we will heve
not more thrn o few hundreds of diffcrent entrics oa the
side. This will be coded syntacticel funections, «nd I den't
believe you will heve more then s few hundred of them. The
operetion will be nothing morc thon curtain motehing opers-
tionse, As soon zs this 1s done the outeome ~am be dong.,

Now the next step would be & bi-lingusl dictionsry.
Here ve neoed only & bi-lingusl dietioncry ebout this size
with 450,000 words. Here I tend to believe thet 2 sccond
or two might do. 80 both & sneller cepacity snd less. This
ig r bad thing t¢ d¢ becouse here T need ¢ higher copacity
snd higher sascoss timo,

MR. FTORRESTER: Ccn you support for ne your state=-
mont of two-tenths of ¢ second herce snd one sccond on your
dietionzry aaess? But I crn't imrgine you cre using =
mechine of thisg sort snd turning ocut & project thet is et
211 competitive with ¢ humrn translotion, with spoeds of that
sort .

MR, BAR-HILLIL: T belicve you won't rrrivee..

MR, WILSNER: Boefore you cen turn out a word o

sccond, it's too slow,
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MR. FORRESTHER: It's much less expensive to teech
languege.

MR, BAR-HILLEL: It's too slow for tronsletion? I
adontt think so.

MR, RICHARDS: One thing wes thet in the first
plece this is & resesrch oporestion. They cen't (ot trensle-
tors at ell, |

MR, WIESNER: Another point thet was put out, it
appears.to me ot the noment thet MT is sb rmach morc costly
in terms of whet we're teclking now thuen ¢ humen transletor.

MR. FORRESTiER: You can get humen trenslectors 1T
you mecke it o finencielly successful profession to the
extent thet this will be,

MR, BAR-HILLEL: I think you sare nmistaekon.

MR, WIESNER: T think there is no point in erguing
this cconomic thing., We heve o limited smount of time,

MR. HUSKEY: Dostert told me lost night that there
is 2 setisfectory supply of humen trenslctors. That therc
are plenty of people on the Civil Service listg--~there is no
reol shortage.

MR. BULL: I think therc wes en error in the notion
o' humen trensletors. When they scet up the sinmuliznsous
trensletors in the U, N., he hed three weeks to get transla-
ters--they were not cveileble. So thon you comu to the nex

stege, cen we get humen brensletors?
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MR. WIESNER: You give me what it coste to build
the mechine end to meintein it, end I can train hundreds of
humen trenslators,

MR. BULL: Let's discuss ++ acedemicelly as o
rescerch project,

MR. BAR-HILLEL: How do you think £ humen trens-
letor can trenslete more then e second per word? When I
hold here two-tenths of & sceond, this is the maximum which
we will ellow the mechine to produce et helf the rate of e
humen translator, because I need edditionel time for the
humen post-editor. Now I believe it is 2 good estimate,
because I believe the humen translator translates a page of
g book in at leest five minutes,

MR. WIESNER: I dont*t think you should worry sbout
what e humen transletor does here,

MR. FORRESTER: We can't divorce this discussion
from economic. things. You con lsy down what you would like
to do.

MR. WIESNFER: We've discussed this before. I don't
think we should rehash the whole thing.

MR. BAR-HILLEL: The minimum program, after a
certain type of pre-editing, would require about five thou-
send lexical units. The remsining twenty thousand, .which
will ocour much less freguently, in one second. This ccn be

even more then thet beccuse,if on the peage we won't find



-224~

more then two or three of these; then it really doesntt
metter if the time would be even more thnn that. So thet
this would reouire ¢ pood pre-editing which would take
nrcbebly three-querters, not much less thon the tine thet
£ good transletor would do this translsztion. 8o in the
wihcle output the goin is still very considerable.

MR, REIFLER: This is ¢ gross overstetement.

MR, BULL: Let's not argue thet.

MR. FORRESTHR: I think thet this points out that
the resl preoblem in the mechine is the storesge ¢nd the
memory function. The compubtic speed part of the operstion
I don't think is serious if you have sccess to the right
sort of informetion. This is why you immedirtely come up
egeinst 2 distinetion, o difference, 2 quclitetive differ-
ence, I think, d4n  what the mcchine does cnd whet the humen
mind does. Therets £11 this tzlk zbout the mechenical breain,
but you look a®t the present mechines--the ones thet cre
nov being developed or the ones thst exist--and you find
that they cre not well sdapted to seversl things thet the
eye end the mind apperently does very well. They =re not
well ednpted to the recognition of shapes, which is agide
from our present discussion, end they cre not well cdapted
to the extrmction of informetion on the basis of the kinds
of rules, the kinds of informrtion, thet you went in the

process of tronsletion. That is the correlction, the pulling
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out of nemory, on the besis of = stimulus that you get from
e word, You don't have o sconning process in your mind--
not thet you cen put = conscious Tinger on it in ony way--
you have an immediste correletion, & relationship bhetween
the input end what you pick from your memory.that thus fer
doesn't exist to enywey near the scme degree in the mochine
thet you heve c¢velleble, In the meachine you ecre rether forced
to errange your dictionery in whet I might c¢ell ¢ linesr vy,
You errange them alphebeticelly or some memory system, #nd
you orrenge them in some other system, cnd ;his is nct the
wey thet we oppeer to (et $ hings vhen we recd one line =nd
think in terms of ¢ second lenguege. It is & faect, I think,
th-t the humcn trensletion is probebly a8 fest oy the high-
est speed mechines thet we now hove doing these extrections
from storsge. Especially if you had some of the more subtle
distinctions, the context of the peper, the kinds of things
thet no into ¢ good trensletion. Let me give you sone
nunerical...

MR, BULL: You pick up somewhere between five
hundred end a thousand pieces of informatidn per second when
you're ligtening to me tnlk right now,

MR. WIESNGER: Thet depends on how you necsure that,
You could, by one devietion, if you eccept ¢ sufficiently
lorge dictionery #nd bese your mezsure of informetion on the

statistics of three words & second ocut of ¢ dibtionery of &



-226~

hundred thousand, you probably come out with thet kind of =
number,

MR. BULL: By the time you did the analysis of
what I'm srying end got the informetion out of it, you would
be meking n selection between thet meny items per second,

MR, WIESNER: There are meny weys to mevsure this,
There sre physiologicsl waye, -

MR, FORRESTER: The kind of storage thot you're
going to use, even limiting ourselves to this linenr array
iden, the kind of storege, let's review the quelitatively
different things there, The kinds of storage thct we heve
cvaileble for mechine use now, I'1l start with the highest
speed ones end work down. We have in mechines todsy & low
cepecity smell number of bits, Low capocity being in the
order of ten thousend, in tens of thousands-put i+ thet wey.
Then you probably take the next step down te megnetic drum
equipment, which runs the helf million level, Incidentally
&t ¢ cost of $50,000, perheps, & million., Those of access
types ere still fester then you're telking there of &
fiftieth of » gecond,

MR. WIESNER: I think there is & nistcke on the
two~tenths of - second. _

MR. FORRESTER: You will use in the mechine ¢ pro-
cedure thet's ¢t lerst o8 good os your scenning dictionsry

to find ¢ word, but even on thet basis it's not awfully fast,
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Let us sey thet we sre telking about storing this on
the equivrslent of what we now hrve in the waoy of magnetic
druns, I think when you still go to the gtill lower cost
units like taope, you will probebly get even too slow Lo meet
even these nodest reguirements Tor speed. So you'lre trlking
chout mrgnetic drums vhen you're trlking ebout present degy
equipment, Ijegnetic druns are in the order of = helf-million
digits. So vhen you gtert with thet znd existing, nachines,
ycu‘ro trlking cbout meking experiments. Existing mcchines
will heve that order of storeze, the faoctor of two or four,
until you stert putting in wmultiple units.

HWow if you want %o store g miillion rnd « hrlf,..

R, BAR-HILLEL: Two hundred cnd fifty druas,

HR. FORRESTHER: Thet first problem ceme out to be
¢ hundred million bits, which is two millicn drums, which is
clese to » thousend vecuum tubss apiece, cnd this is nct...

MR, REIFLER: You cen get those drums from Englend
througzh the courtesy of Dr. Booth.

MR. FORRESTER: There hes been on the cother hend,
let?'s look ot what's been heppening to computing mechines in
the lesst few yeers. There's been sn improvemenit in per-
formence of mschines thett!'s very close to cne decimal order
per yesr. This is e very ropid rete of improvement. And if

you're telkinz rbout twenty yecrs hense, I don't think we

N
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cen interpolete it for three I am sure, What happens =fter
that I dontt know.

Whet I'nm doing when I sry thet we've hed e performence
improvenent, I'm taking a product, o storage cepecity and
speed, end cost, snd putting it in the right top or bottom
side of the frection %o be indicetive of whot we need. Cost
ig the denominetor, :nd thet frection hes improved about ¢
fretor of ten per yecr for the yecrs since the war. Thet
hes been done by improving speed. Mostly the biggest foctor
has been the improvement of speed. There hes been some
improvenent in storage copescity, but in the lest two or
tliiree yecrs there hosn't been much chenge in the high-speed
interncl storege,

In other words, the m¢chines hove not been getting
sinpler nor much more compliceted. The next three foctors
of ten should come by ¢ little more improvement in speed,
nct a lot, by lower cost in complexity, snd by considerecble
improvement in relirbility--which msy be the first order cof
importence here, So thot actuelly whet we see in the next
three yesrs 1s not going to chrnge the picture & lot--=not =«
lot when we're telking rbout r digcereprncy in severcl crders
of what we have rnd what we'd like to hsve.

Now I think you're interested in the cost per digit cf
storese,

MR, WIKBSNER: I think it's unfortunste for you to
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Hillel heas put out; beccuse meny people here believe thet
we'lre somewhat closer to the lower limit. I think you cen
do ¢ bebter job on thet., You might scy thet one or twe or
three might do some kind of ¢ job, One is too low.

MR, FORRESTER: Magnetic drwm storoge costs sround
Tiftesn cents ¢ digit » bit. You cen very these by soue
smell fector cne woy or the cther depending on who you telk
to. It would cost sbout $1.75 per unit. The electrostsotic
tube would be 8 per digit and would come out to here ¢round
160, Then, you see, vwe've hed ¢ trend here vhere this hes
been going up, cnd thatt's been going dovm. The wunfortuncte
thing is thet itt's mot to where it's priced the product
out of the nmrrket, |

MR. BAR-ATLLEL: You cannot utilize the performcnce
of the electronic tube? It does such & high capccity cof work,
snd you don't use 1%7

MR, PORRESTEE: It does not follow in mest oppli-
cotions, ¢nd it does not follow here.

MR, WIESNER: You cen't cfford to use flip-Tlops.

MR. BAR-HILLEL: Why?

MR, FORRIESTER: This is it. It comes out chout
the scme here. As © metter of fret, nost of the storage
tubes sre somevhere necr this rrnge., The vecuun tube flipe-

flop wes one of the first, end the cost per dizgit on thet ié
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going to be excessive, It's not even considered ot the
present time in storage of large quantitites because it's

$50 ench. So I would scy thet it isn't even to be considered
except for very smell emounts of high-speed storage thet is
used in, scy, the computing process within the mechine s
temporery storsge running only e few words of storcge in e
mechine, I'm only tolking up to ten thousend digits. Vhen
you get ﬁo the hundreds of thoussnds, you hsve this eveil-
#ble.

Mognetic arreys ore coning up. They sre in the
resenrch stoge in mony piaces, end I think long cbout 1956,
you will find that we sre getting figures here to the order
of & dollsr, In other words, we stert back down in cost
per digit. We will still be going up or dovn improving in
the cost per unit performence., In other words, we will be
getting better performence cnd lower cost,

If you went to know how mmch the mechine costs, this is
the figure. This column is the thing thet counts if you
went to know whot you ere getiting for your money., The only
thing thet I've put on the boerd thet is at =11 of interest
in storing this lerge emount of informetion is thet first
unit.

There ere people who heve other proposcls for ways of
storing large smounts of informetion--puting it on film, on

negnetic cerds, £nd things. I heven't given it very wmuch
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thought, I don't think they cre very close from on engl-
neering stendpoint or very useful,

MR. WIESNER: You geve & figure of $5,000 for ¢
helf-million bits,

MR, FORRESTER: For the drum,

MR. HUSKEY: With respect to the mazximun require-
ment.. This is & two-tenths cversge, s#nd it would end up
with one second or two. You are getting a very different
picture,

MR, FORRESTER: It would be something like 005,

MR. BAR-HILLEL: If this one-and e hclf million,
we could store 1,400,000 on the tepe snd the remainder,
100;000, singe this 1,400,000 will be consulted so rarely,
itts still there,

MR. FORRESTER: There is ¢ possibility if you
divide your vocsbulsry. If this minimum vocebulary still
has the things which zre very infreguently consulted, there
is o possibility. But you'll heve to beer in mind thet this
magnetic tape units give you twenty inches per second,
tclking ebout thousend foot reels, so that when you do have
to consult it, the sccess time will run to = few minutes.

MR. BULL: About 20 per cent of your volume would
heve to be consulted.

MR, YNGVE: If you go through with ¢ single head,

or let's sey six heads, so thet you have the words letter by
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letter, end if you have ¢ coincidence type arrsngement to
pick oﬁt, end you alwayé start from one end; then if you
give sn over-sll frequency lew, such es frequency times renk
eg o constent; then you divide the vocesbulaery by the loge-
rithm vocebulary cnd itt's cbout one-tenth of the way dovnm,

MR. FORRESTER: On that besis you are reclly going
to search,

MR. YNGVE: You cen ccmbine thet vwith any other
gimaick, too, you see, But you search one-tenth, znd then,
perheps, a fest rewind to the beginning.

MR. BAR-HILLEL: Any combinestion of using different
types of memories snd ¢ certein ingenuity in ordering them
should be eble to reduce the things highly,

MR. HUSKEY: Sey it tekes three minutes for
reserrch on this tape. Well, this merns thet in the three
minutes you'll be transiating something over two hundred
words, so you cen only efford one-two hundreds.,

MR, BAR-HILLEL: Which is rezsonable.

MR, WIESHER: He's putting more in the drums.

MR. HUSKEY: My cnswer would be to forget the
words once in two hundred., Just throw it out.

¥R. FORRESTER: I heve ¢ couple of glideg here thet
you might like to see, though they don't help the discussion
very.much.

MR. HELMER: For some propesels two mognetic drums
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seem to be el]l right., I don't see why you sey it is cout of
competition.

MR, FORRESTER: I think we are telking cbout two
different things. I'm talking sbout doing & good trenslz-
tion, end you are talking ebout doing o minimum word by word,

MR. WIESNER: We heven't defined what we meen by
doing o poor job. It doesn't meecn thet you are doing ¢
poorer job, it mesns thet your mechine is not & genersl pur-
pose or ell-language mechine., JIt's not even & two-lengueage
mechine without chenging its store of informetion, which
might not be too herd to do.

MR, FORRESTER: Don't misunderstend me. As fer as
being eble to do experiments in mecheniecsl trensletion, the
present dsy nechines ere g1l right. In other words, if you
cut the problem to fit the avaeilable mechines, you will
probably still have ¢ very significant problem left on your
hends, In other words, with present mechines you cen still
set yourself the mzjor tesk of deciding how a mechine cught
to do the translation,

MR, WIESNER: I think Dr. Bar-Hillel would o o
step further. Somebody said this morning that for §18,000
£ month you cfn rent en IBM mechine, which wouldn't be too
much poorern meybe & little better than you would need for
- this minimum job. 8o thet conceivebly, if you were in ¢

gituation where you could get the kind of situstion th:t you
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need, you could do this. You would have to lock very serious-
ly, beczuse for $18,000 & nonth...

MR. BAR-HILLEL: The cost will be & thousond times
less in three years.

MR, WIESNER: This includes reliebility, which
mey be the biggest single factor, snd storage copacity.
This isn't the situetion you hesve in the trensmission of
informetion, These aren't complete veriebles,

MR. FORRESTZR: The mechine is still going to cost
whet it cost todey, but it's going to cost the seme.

MR, BULL: Are we reedy &t this point to heve
Mr. Booth go sherd end put in his "two bits®®

MR. BOOTH: I discgree very fundementelly with
both the computing people who telked todsy-~both in cost,
which mey conceivebly be a nationsl situction, ond poessibly
on besis of whet you exactly want in 2 machine. I do this
without sny grect cpology for the simple reason theat we heve
used the mechine, snd we clso hove done the scme problem on
the bosis of using punch cards equipment., So thet we know
it cen be done.

‘ I =2lso know whet the perticular equipment costs, ¢nd it
just doesn't compere et ell with some of the figures we've
listened to todey. We went to consider the cost as a func-
tion of the problem we went to solve., Whot we went to solve

is the problem -of mechenicel trensletion. It's not the
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problem of doing some very fest snd extremely compliccted
compiletions, it is the simple problem of doing mechenicel
trenslation. I meintein thet you cen do this probvlem at «
fer better figure then thet whiech occurs on the left., Well,
I've written some figures down here which sre guite indspen-
dent of the ones which Mr. Forrester hes brought up. Bits
work out =t ebout fifty cents apiece. I'm telking cbout
people who heve mede these things in Englend.

MR. FORRESTER: These are £ll whet you would con-
gider a feir commerciel price?

MR. BOQTH: .They are intended to be., These cre
mess produced units.

MR. I"ORRESTER: The ¢ttempt here is to mcke them
comparsble to one snother based on prices thset heve cetuelly
been peid now in this country. I meszn the eight dellers, I
teke snything from four to twelve &s being the seme thing.

MR. WIESNER: In almost sny electrostetic system
the tube itself is en incidental pert of the cost, compered
to the inputs end outputs,

MR. FOﬁRESTER: These zre five yeer figures, tnd a
lot of these tubes don't lsst very long.

MR. YNGVE; iHow much equipment is there for fifty
cents a bit.

MR. BOOTH: This is the tube., I think someone

seid thet mechenicel tronslaotion et thisstege is ¢ resecrch
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project,

MR. WIESNER: I think sny serious attempt to build
2 mechenicel trenslestion mocchine would involve doing it on
a gommercirl cuality stendards.

MR, BOOTH: I cen only sey about the British
university mechines, In fect, I don't think I am incorrect
in the stetenent thet the first mechine which worked eny-
where wes the mechine et the University of Cembridge. Coin-
ing to the gquestion of drums...

MR. FORRESTER: The dalieson is more likely to be
used. It hcs lower cost end lower cccess time,

MR, BOOTH: The figure which applies to the cost
of megnetic drums in Englend is the sort of thing which one
would went in the contents of mechsnicel trenslztion. I
consider that o supprly ought to be about 250 bits long.
This would meen thrt you could get fifty words of ten clphs-
betie letters in it. I'm not trying to hove veriable
lengths ¢t this stzsge, but I'm supposing thet en avercye
dictiongry would smount to0s..

MR. HARKIN: Is thet o constont length for ecch
wora? !

MR. BOOTH: No, nho.

MR, RICHARDS: 7You mean'fifty cheracters, dontt
you?

MR. BOOTH: Yes.
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MR. HUSKEY: Two hundred cnd fifty bits?

MRk, BOOTH: Yes, on the besig of the drum unit.
It is now evalleble commercially. I believe essenticlly
thet such units cre aveilable., The cost will be for your
entry of 250 bité, ten slphrbetic letter words, & totrl cost
of seventy cents per entry. This is converting the pound
rete of production cost into the dollar stenderd rate of
exchenge. |

MR, FORRESTER: Whet wes the explenetion there?

MR. RICHARDS: His drum is cheep.

MR. PORRESTER: I didn't follow your erithmetic.

MR. BAR-HILLEL: Two hundred and fifty bits for
seventy cents?

MR. YIBSNER: You get four bits for the price of
250,

MR. BOOTH: The drum is priced at cbout {1,200,
Computing mechines ere ebout $2,800. You do not heve to
have tn eddition to your drums, you crn extend the lengths
of the drums ss much s you like. In principle you czn
extend the length of the drum., In so doing you ere required
to supply certsin connecting units to hitch the drum to the
computer, if you use 2 computer for doing it.

Now there cre two genhersl weys of connecting drunis on
to the mechines. One is expensive, and thet is electronic.

The other is 2 coding switeh, which mey opercte in ¢
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milli-second,

MR. FORRBSTER: You're changing the rules on me,
We strrted by discussing mcchines of present-decy types.

MR, BOOTH: This is the wey ocur mcchine works.,
You cen't sey that just beczuse your machine is of present-
dey type thet mine isn't. (Laughter)

MR. WIESMER: Thet's one wey of keeping score.

MR. BOOTH: Hoving been cttecked, I had to answer.

MR. HARKIN: Your machine wes designed first,
therefore, it's cneient history. (Leughter)

MR, BOOTH: When I wes here in 1937, Mr. Porrester
hod part of = mechine strrted, end I hed nothing % 211 in
the leboratory. Now it works out thet the cost of fitting
inte your drum doesn't inveolve the cmplifier cnd switching
meker to go with it, The cost works out on the scale of
whiich I went to mrke these sstimetes, zi sbout twenty-Tive
cents rnd on to seventy cents, which I went for 250 bits.

S50 I round this figure out ond c¢all i% one dolleor.

This is still ressonsbly cheasp, I feel, but this is not
¢ high-speed sort--it won't do things in twenty milli-seconds.
This is cgoin not the whole cnswer to the problem. One-
fiftieth of = second is the rete ¢t which we rlways run end
get out #n entry. So rccepting thst specd limitation, we
think we csn do wonderfully for one entry.

Now engineering wise ~t the noment these things,
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including the computing service, cen be mede ot thet por-
ticulesr price., I think thrt the other figure which I
worked out here, which I think Dr. Ber-Hillel knowsg, cbout
the 100,000 entries.

MR, BAR~BILLEL: This iz something in between.

MR, BOOTH: You in feget get 1,000 entrics for
four inches in every drum length. It works out then thet
you vrnt ten drums forty inches long tnd twenty inches in
dirmeter. Now these figures rre net the size of the drums
which we use, but engineering wise I think the twenty-inch
drunt would bve fensible, forty inches long. But I don't
think the five-inch drum would be. I'm not even surs thot
the twenty-inch drum is.

S0 you went ten drums forty inches by tvienty inches
with your switching equipment, which is smoll compared to the
gize of the drum, znd it would be 2t the rote of » dollecr
per entry. So your cost for 100,000 words woﬁld_be 100,000,
excluding the computer service., We've hitched tie device,
with very slight modificrtions, to the Apex type computer,
#nd the cost of ¢n Apex type compubter in iInglcond todeay is
$5,000.

MR. WIRSNER: Thisg i1s s8till ¢ word for word trans-
lr%ion?

MR, BOOTH: Yes, uging o nicroglosssary.

MR. BAR-HTLLHEL: ‘This is done by the mschine itself?
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This splitting up is done by the mechine? I meen the split-
ting up to find out whet is the stem which can be done by &
humen pre-editor casn be prepared on the drum itself? It is
in this cese done by the mechine, so the mechine does the
splitting up?

MR. BOOTH: Thet's right. You get the input rrom
e Teletype. When the word gets into the mechine it is
stored in o register, rnd it sends out whet is the initicl
stem which is found in the dictionsry. It mey be thst the
word is in such ¢ plece, it mey be, however, thet you cen
only dc pert of it. 1In which cese you con peteh the stom
snd store the extreme trensletiom, end then £0 on &nd Tind
ocut the tense end so on of the verb from o considerction of
the endings-=-2grin by comperison. So you reslly heve your
microglessery with ¢ micro-ending, which I don't think would
be micro st £ll, This would be & complete langurge, |

MR. HUSKEY: You're not rearrcnging the word order?

MR, BOOTH: We cre not supposing to recrronge the
word order,

MR. BAR-HILLEL: Have you seen his peper?

¥MR. HUSKEY: No.

MR. HARKIN: How does the nmechine recosznize the
reot stem? |

MR. BOOTH: 3By the dictionery, ¢s fer as it will

meteh,
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MR. BAR-HILLEL: M=y I esk for how much per month
would you rent such 2 maschine?

M. BOOTH: I couldn't tell you. I have never
rented ¢ mrchine., I ¢on tell you thet this particular type
of mcechine is going to be mecrketed., I think the cost per
yeer 1s likely to be of the order of ¢ thousecnd pounds per
yesr,

MR. RICHARDS: Roughly helf the cost,

MR. BOOTH: Don't tell them thst I ssid this,.

MR, WIESNER: You're guessing thaot this necchine,
well, let me stretch whet you scid & little bit. You segid
your storing is going to cost $100,000, Lof's szy the totsl
mechine might cost $200,000 in Englond. This would mecn o
million dollar mechine. I don't know whether this is right,
but let's essume it for » minute end see whet this mescns to
Herkin,

MR, RICHARDS: To et your monthly cost in this
country, I would ssy you divide the cost in this country
by sonewhere between ten cnd forty.

MR, BOOTH: Thet would be one hundred thousrnd
bucks ¢ month,

MR. RICHARDS: 4 million dollers would be 25,000
per month,

MR, BOOTH: This doesn't imply cny criticism of

impending mechines because ours is very slow, °
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MR, BAR-HILLEL: To what degree is it expected
thet the rental cost of similer mechines will go down?

MR. REYNOLDS: They don't exist yet, I can't
snswer your question,

MR. BAR-HILLEL: How does the rent:l go down,
cosuning thret this is the grme mecchine?

MR. RICHARDS: They never go dovn. By the tine
they are where they could reduce ther, they build ¢ better
mechine.,

MR. REYNOLDS: The IBM prices cre cctuelly fixed,
They never go up, ¢nd they don'*t o down. The Comprny
policy is to esteblish, Just cs Forrester explrined : noment
&0, tn estimeted totsl cost of production cmortizetion, end
this ig ¢ fixed rste. Performence goes up with successive
anodels--gt lesst we hope so0.

MR. BOOTH: Thet's ¢ll I've got to sey cbout it.

MR. BULL: Now I think we ocught to go brck now and
let Mr, Huskey hrve the floor ond let him say enything thet
he feels spproprizte ot the moment.

MR, HUSKEY: I don't think there is very nuch to
scy. 1 think the figurss thet s#re on here sre pretty wuch
in line to whet I s2id before. I tried to summerize this by
srying thet I think we could do something in the wey of «
modest job of trensleting on some present-day equipment, or

soulprent thet will be resdy in the next few nonths, by
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restricting gosls-~which would still be ¢ satisfeactory
result for specific purposes such cs I mentioned. In other
words, being eble to give ¢ person who is = sgpecirlist in
the Pield encough informsction rbout ¢ perticuler erticle to
know whether he wents to follov 1t up or not. As Ter os
producing elegent trensletions, I think we have ¢ loas woys
o g0.

The mechenicsl equipment has to be improved. Not so
rmuch just on the sort of theoreticsl besis, becsuse I think
we heve £11 the nrinciples in hand here thet you could go
cherd here rnd put togother ¢ mechine thet would do ¢ reo-
sonebly elegrut giturtion; except thet there is no limit to
the cost to do this, =nd there mey be ¢ relisdblity problemn.
Althougsh we cen expect the reliasbility to go up leter. It
ig possible,

MR, BULL: Would you like ﬁo ncke en estimste of
rbout when vou think th:t vould be?

MR, HIISKEY: Somebody got o hat? (Leughter)

HR. WIBLSNER: Ten ygors is ¢lweys & safe susver.

MR. HUSKEY: I would sry five yerrs from thse time
you ssked the guestion. (Laughter)

MR, RICHARDS: Very good,

MR, BULL: There's ¢ serious sngle there beccuse
I don't believe the other hslf thrt you're telking about,

the linguistic-solution of the problem, cen be completed for
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then get up to the elegent situstion, I don't think th:t cun
be done for sny single lengusge under sbout ten yeors--unless
you went to throw in an unlimited c~mount of money. But if

it goes on the weay it is now; then ten yeers is probebly wn
optimistic estimcte,

MR. WIESNER: How many yeers cen you g0 on working
without some crude mechine to worlk with?

MR. BULL: At lecst one full stese of scuocthing
within the next yecr; then I think we ought to go becek to...

MR. RICHARDS: I'd like to use the cveileble me=
chines to do thet sort of work. I'd like to compile the
stevistics on our present mechines,

MR. BAR-HILLEL: It pizht be worse not to use thern,
but to use punch- cerd mechines, so the trenslction of one
sentence will teke en hour,

M, WIESNER: You've got r long job rhecd of you
hefore you do thet bececuse we heve pob to get the moteriels
recdy.

MR, BAR-HILLEL: I believe you cean close this
discussion.

MR. BULL: I don't think we've got mueh more to
Sty now,

MR. LOCKE: Why couldn't ten post-editors be trinsg-

l-ting ten pogés of the output, il you hed ten tines the
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MR, HUSKEY: Any machine thet we zre visguclizing
%t this point is no better ;han 2 humen being, #nd os long
8 this is true, there is no.point in multiplying the post-
editors, This is something thrt I would like to gobth cleri~
fied, becsuse the one person thet I feel ﬁay know more cbout
it then I 40 hrs scid thet there is no shortsge of trons-
letors,

MR. RICHARDS: ©Now listen, we hcove o tromendous
group of intelligent people trying to get hold of Russirn
documents, end every single one of them goes down to Ork
Ridge. At present there is no shortage of money.

MR, BULL: I think they hsve somebody rend the
lenguege end extrect,

MR, WIBSNER: Thet stuff thet crms from Germeny
wrs walled up ¢t Wright Field.

MR. BULL: As long cs we'ye t?lking sbout it, we
don't ¢cre whet this mechine costs. There is just the nat-
ter thet they sre peid $4,500 ¢ yesr, 2nd there is o shortage
of people who will work for thet money,

MR. WIESNER: 'Then, of course, we hrve this long
.renge situction where one might consider trenslation as o
low-grede performence by humsn beings.

MR. BULL: There sre other low-grecde operctions,

such ag& clerning out toilets,
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MR, RICHARDS: There is going to be & big revolu-
ticon in the office., The thing thot we cen reslly see coming
in the next ten years is the eliminrting of this hunrn book-
keeping. What I sty is, let's pul those boockkeepers to work
being humsn dictioneries.

MR, OQWALD: If you hed twenty trenslators working
for » yecr--ond tﬁat isn't very meny trconrsletors--it would
cost you 100,000 ¢ yoeer,

MR, WIESNER: This is just their salcry.

MR, OSWALD: This is whet it cost to buy sonmething
to do it., And furthermore they sre highly replecesble, end
they contribute nothing but the job done. When they go sway,
they are gone. A hundred thougend dollars a year rfor ¢
lousy twenty trcasletors. You sec, I begin to think the
mechine is chenp. I begin to think thet your million doller
moehine is » wonderful buy. You get o permenent godget
which will do & tremendous amount of work,

MR, HUSKEY: ‘Yhen after you've bought this m¢chine,
it still costs you on the order of §100,000 r yerr,

MR. BULL: Of course, the ouestion is how much it
trenglctes,

MR. RICHARDS: I dont't think thrt the humon brzin
if becoming more expensive, there is more of ¢ premium on =«
feney breoin.,

MR. OSWALD: You c¢cn buy eny kind of brein for
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five thousend bucks,

MR. WIESNER: You don't heve to chenge th:t much,
Mrke it seven thousend, cnd the mechine is still cheap.

MR. BULL: The best machine we heve et the prescnt
moment c¢en do the scme es only one trenslector, cnd it costs
you Tour hundred to five hundred thoussnd dollers o yeeT.
You've bought twenty traensletcrs for one hundred thousend
dollrrs.

MR. BAR-HILLEL: The mrchine will run twenty-four
hours r dcy.

MR. BULL: But your meintenrnce cost is there.

MR, OSWALD: The computer people cre thinking of
high-speed operctions which the meschine cen perform so much
fester then humen beings. The huirn trensletor is o heck of
¢ slow gedeget,

MR. LOCKE. If he's good,

MR, OSYWALD: Hetls very slow.

ME. BAR-HILLEL: We hrve not ¢ mcchine which could
improve through lerrning. Mey I sk if therc hos been ¢
discussion 2% to how it gets into the nachine? Do you trons-
eribe it end put it into the machine?

MR. WINSNER: We keep telking cbout five thousand
doller trensirtors end so on, ¢nd one of the bottlenecks in
this trenslstion business is bi-lingual people who cre

experts~-this isg ¢guite ¢ different kind of speciclist. Now
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monc-linguel experts in either the terget lengurge or the
source lrnguege ere ecsy to come by. Now when you get into
the highly specizlized problem, I think the things we've beon
gayving sbout the esse you come by trenslietors cnd the rela-
tive cost just brecks down. At no cost cen you get tho
people who cen treonslete ¢ll the scientific Russien thet you
went ot this time,

MR. LOCKE: We¢ have people ot M. I. T. who «re
trensleting these things,

MR. BULL: Could we now reorgenize our thinking on
whet welre sfter now? We don't wrnt to solve who is better,
ny fether or your Tethoer. Ye want to know ot this point if
we cen heve & mechine thei will do something on £ nmodest
scele? We heve rpperently errived ot the conclusion thet
if we are willing to be modest encugh, the present mechincs
will do something thot will mecke "Life" megnwzine hoppye

MR. BAR-HILLEL: I think you could £o up to
#Seientific Americon.”

MR. BULL: DMNow then I don't see sony point from now
on to discuss humen cost versus mechine cost. LetTs o over
to the business of how you g0 sbout orgenizing the job. The
present research should be rimed 2t manufecturing this very
modest resuit,

¥R, LOCK®: Dr. Booth s«id the computer mney nét

be the best wey to do this. Computer componenis vwould be
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perheps, the best wey in tremsleting this thing, since it's
going to teke us cuite swhile to prepere for the nr chinc.

I wonder if this more desiresble mechine, more effective mo-
chine, might not be recdy by the time we'vre ready?

MR, BOOTH: No, no.

MR. BULL: It's ¢ chicken ond egg decl,

MR. LOCKE: The ultimate cost of ¢ more idecl
mechine ought to be trken into consideration.

MR, BOOTH: I think we ccn do enything thrt you
went done,

MR. LOCKE: Por resesrch purposes, we ought to do
with whet we've got,

MR. OSWALD: Which teckes the thing to where Bill
wents to teke us.,

MR, BULL: The linguist ccnnot do the resesrch
until you know the type of mechine thet it's going to
obercte.

MR. BAR-HILLEL: We ccn only vork not one system,
but four or five different systems.

MR. OSWALD: Whet's needed is o combinction of
linguists or = couple of linguists end a couple of nen so
thrt every time the linguist comes up with en idea, they
iron out the edges 2nd find out whet fits.

MR. RICHARDS: The mecchine mekes the difficulties,

ot lerst it exposes then.
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MR. BAR-HILLEL: The mcchine will decide who is
right,

MR. BOOTH: The mcchine does whet you ern do witn
& pencil rnd paper,

MR, RiCHARDS: Thetts right,

MR. BAW-HILLEL: Hes the performence of the
nschine itself no influence on the chenging of the progrem?

MR. BOOTH: Not ¢t ¢ll,

MR. RICHARDS: It merely uscs ultimete perts for
en elrecdy prepered pProgrem.

MR, BULL: We're in ¢ dog fignﬁ. All I herrd wes
thet the mrcehine wound up and went zoom. Now wherse were we?
Does semebody heve snything reclly significent thot he wents
the nmechine to iron out ¢t this point?

¥R, RICHARDS: Cen I tell the geng how ¢ digltel
machine works? There is ¢ very importent difference between
o humen belng lerrning the inside, snd the way & computing
mechine finds its wey through s meze. The machine must heve,
before it startsg ¢ memory copceity sufficient to encompess
#11 the possible decisions it mey heve to mrke, This merns
ot lenst the srme number of vords in storcwe ¢s the number
of words incorming., \

MR. BULL: Ccn we go dbrek to the pleee thet wre've
got helf & dozen of these mechines? Whet we wont toe do ot

the present rnoment is $to get one or two or ~ny nuaber thet
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you went to do this. Now if somebody hes & proposel that
enviseges nho dreeoms, no fenoy treansletions, which is con-
pereble to whet we think, In other words, if we put o bet-
tery of pre-editors on this end rnd & bettery of post-cditors
on the other end, it doesn't lheave nmuch to do with the prob-
1em; it just proves what we know the mechine c¢sn do. Does

it teke the work aswey from these people? If it can't do thet,
we might os well stop ¢t this pnoint--we're just pleying
gecmesif we're down to thet situcrtion. Whet con vwe do now,
from the point of view of mcking the next resl step, to hove
& plece of papef come out thet we crn understend?

MR, BOOTH: If I scy to you, "Tommorow I will go
to my compubter rnd put your tr:nslation'problem on, &lve me
ny mnicroglossary." l'here is it?

MR. FORRESTER: If somebody comes with & very
simple proolem thet ¢ dozen people cen see right throueh ond
know exactly whet's fo be done, they'll be six months trying
to get it dovm., This is ¢ crystel dlefr problem end hos no
relcrtionship to translction a8 fer &s I sm concerned.

MR. BAR-HILLEL: Within six months sonebody will
be oble to #ive us & mechine?

MR, WIESNER: That is until you're ready to use
the mochine.

MR. FORRESTER: This wes six months thet it weuld

trke the fellow whe hed the problem to get | recdy to use
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the mechine,

MR. BAR-HILLEL: No one¢ person would probzbly be
ohle to do it himself.

MR. WIESNER: I think you heove s fundamental
decision to ncke right ¢t the beginning. There are two
possible courses of cction thet you could tske. On sthe one
hend hire Ber-Hillel end lerge numbers of logiecisns. This
is one wey, #nd I think the herder wey of geing ¢t the prob-
lem then if you move over to the other other side of the
teble end 8y, "Let us pick ¢ perticular field in which
there is some interest in doing trensletiond' Let's neoke it
o smrll enough field so we think we rre going to come up
with ¢ very restricted microglossery znd mcke 2 correspond-
ing generrl voecbulery to go with it, end neke o word for
word trsnsletion without the syntsx., Thet, it seems to ne,
is ~ simpler problem.

MR, BAR-HILLEL: There's no reaoson why we shouldnt't
do both if we hed enoush money snd mfnpower.

MR. VIESNE%: If you do Both, you're Jjust deciding
to go down two courses. I s8¢y you heve to discuss which
one or hoth should you do,

~MR. 0OSWALD: The glossery is more importent. For
meny lengucges the glossecry is more importent thin the syn-
tex, I think one of the blind clleys which we hive been

moving down is working with Germen. I think thrt Booth =nd
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Richerds heve quite recdily demonstreted thet r£s long cg you
work with French or Spanish or Itelisn, your problem of syn-
tex clmost venishes. But one resson thet we begen these
syntectic operctions wes beccuse 1t wes the most complex,
and we wented to ind out if we could work with thet. T om
quite confident thet if you would produce o microglosscry
from one of the lrngursges whose word order is recasonably
ciose to thet of English, thot without hoeving to do cny
syntaeticel cnelysis, you could turn out ¢ job in ¢ remcrke
ably smell time,

MR. BOOTH: I would s&y six months with cne person,

MR, OSWALD: Let's try to get two pceople for
swhile, I c¢on do it in less thron thet, probebly in two
woeks, with plenty of guys znd sn IBM nachine,

MR. BULL: It's r good enough plcce to stort work-
ing.

MR. BAR-HILL#L: In zddition to the microglossery
we need five thousesnd most freguent Germen words arranaéd in
their frequency crder,

MR, BOOTH: I don't know if the.computem gan put
thogse on in five months,.

MR. OSWALD: You didn't csk me thet, you rsked ne
gsomething else., This 1s the recson we need these king of
things. The uninute our figures get too high, you sty stope.

MR. BAR-HILLEL: I need one drun full. How mnuch
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cen you put in one drum?

MR. FORRESTER: Five hundred thousend dizgits on ¢
drum with ¢ feetor eof two,

MR. BAR-HILLEL: Two thousend? O0.K,

MR, HUSKEY: There is enother point here¢, For the
purposes of this decl, you dqn't crre how long it tckes to
do it so long cs you crn do it on IBM cards. There is mo
quastion ébout the equipment existing, cnd cs long s there
igs enoush money to pey for it, it ctn be done.,

MR. RICHARDS: Suppose thrt you werc to bteke o
selection of twenty or fority or sixty prges of text like
brzin surgery, supposc you were to get the kinds of pre-
editor.thrt you went, one who is femilicr vith Germen but
with no knoviledge of surgery or English. I don't think you
oucht to simulete such ¢ person, Trenslete it cnd get ¢
post-editor 1f necesscry, Although I think thri is unneces-
s¢ry in these drys; cnd then drew up & set of rules. Then
you get ¢ girl secretrry, give her the proper dicticneary,
the Germen rnd English volume--whotever you people would
selcet-=-pive her & form wherse she cen enter erch. This is
on ceturl printed form with ¢ block cbove ond = block below
for esch chunk of the source document. After it's pre-
edited, she enters the chunks, principclly single words or
pieces of words, in these blocks rnd virites below them whet:

she gets out of the printed dictionery--eccording to tho
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sinmple rules thrt you geve here,

MR, OSWALD: She won't get cnything. You hove got
to meke o dictionery.

MR. RICHARDS: But, enyhow, give here & short sct
of rules ond this proposed dictionary, snd e£sk her to do
it simuleting ¢ mechine, Then you cen hove those punched on
IBL cerds, #nd just print them out rnd study them. I think
thet would be r mighty interesting subject.

MR. BAR-HILLEL: Nobody hrs sufficient imaginstion
to Toresee everything which might heppen.

MR, RICHARDS: 1I'd like to see thet.

MR, WIBSNER: This hrs been going on here, This
ig whet he's heen doing,.

MR. BAR~HILLEL: Thct proves thet for most l:n-
purges it is not sufrficient.

IR, FORRESTHR: In doing thet you should mocke sure
th. t someonc whe hes had conteet with mechine coding cpprocches
this blindly, becruse it's awfully vesy where you'tre doing
whet the nechine is not going to do.

MR. YHGVE: I should scy thet you code the origincl
I-ngurge inte nonsense; then you give it te ¢ person to go
through so thrt she or he doesn't knew the merning, ond,
therefore, will fellow the rules,

MR. REYMOLDS: Vhet does this prove thrt you erntt

prove by punching it up on IBM crrds ond running it throush
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o sorter?

MR. BULL: Let me se¢ if we cen corry this on to
the next step.

+es At this point the conference continued on
with o discussion on future progremming ~nd weys cnd merns
to rcise money to cerry on the work of mechenicel trins-

Istion +aes



